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The Digital 
vs. Analog 


battle is over. 


From 
FI] “buys you the new champion. 
The new Fluke 70 Series. 

They combine digital and analog displays for 
an unbeatable two-punch combination. 

Now, digital users get the extra resolution of a 
3200-count LCD display, 

While analog users get an analog bar graph for 
quick visual checks of continuity, peaking, nulling 
and trends. 

Plus unparalleled operating ease, instant 
autoranging, 2,000+ hour battery life and a 
3-year warranty. 

All in one meter. 

Choose from three new models. The Fluke 
7, the ultimate in simplicity. The feature- pack 
Fluke 75. Or the deluxe Fluke 77, with its own 
multipurpose protective holster and unique 
“Touch Hold” function (patent pending) that cap- 
tures and holds readings, then beeps to alert you 

Each is Fluke-tough to take a beating. 
American-made, to boot. And priced to be, quite 
simply, a knockout 

So call or write for more information. 
Fluke73_ Fluke 75 Fluke 77 


$110 


FLUKE 


® 


SOLD & SERVICED IN AUSTRALIA BY 


AUSTRALIA'S LARGEST SELLING ELECTRONICS MAGAZINE 
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Electronic ignition 
Want to convert your car to 
electronic ignition? This new 
circuit uses a Hall Effect device 
to replace the points in the 
distributor. It’s easy to install, 
locks in engine tune, and is 
virtually maintenance free. 


VK Powermate 
Power your amateur rig from 
the mains with the VK Power- 
mate. It provides 13.8V 
DC at up to 10A (intermittent) 
and features overvoltage 
protection. See page 62. 


Chase ’N’ Chomp 
Chase ‘N’ Chomp is a hand- 
held gobble-em-up electronic 
game. It uses novel bi-colour 
LEDs, features simple sound 
effects, and can be difficult to 
play. Turn to page 52. 


On the cover 

| Featuring a 40-column 
| by 8-line LCD, Tandy’s 
~ new TRS-80 Model 
/ 100 is the first of a 
new breed of portable 
computers. It Is 
* significant not only for 
' what it offers but also 
for the possibilities it 
foreshadows. Turn to 
page 92 for our in- 
depth review. 
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BREAKERLESS IGNITION FOR YOUR CAR Uses a Hall Effect device 
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62 VK POWERMATE 173.8V supply for amateur transceivers 
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92 TANDY MODEL 100 PORTABLE COMPUTER 
First of a new breed 


136 PERSONAL COMPUTERS 
Dulmont Magnum portable computer 


Columns 


34 FORUM 
We musn't kill CD for a few easy bucks 


72 THE SERVICEMAN 
A tricky intermittent, more on TV fires 


127 SHORTWAVE SCENE 
FEBC operating from Saipan on shortwave 
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EDITORIAL 
: NEWS HIGHLIGHTS new ‘‘Betamovie’’ video 
106 NEW PRODUCTS pata tpeel has olga ie 
system is revolutionary ana COU 
116 BOOKS AND LITERATURE cnn ae a whole eit trend in 
122 LETTERS TO THE EDITOR home movie making. Our report 
150 INFORMATION CENTRE starts on page 20. 
156 MARKETPLACE 


Betamovie 


After months of speculation, the 
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FOR PERFORMANCE 
& VALUE AARON HAS TO BE 
YOUR FIRST SCOPE CHOICE 


All these scopes are dual trace and incorporate 
the latest features such as high brightness peckangunar CRTs. 


e 7.7nS risetime 
e Single sweep @ 21 range timebase 


e Trigger delay © 100mS-1 pS trigger delay 
e TV sync 45MHz/1mV @ Front ti trace rotate 35MHz/1mV 


° X-Y, dual, chop, add, $1095 ° X.Y, dual, chop, add, $ 875 
subtract etc. BS625 subtract etc BS635 


¢ Check components on 2 hour operation from built- 


screen in NiCad battery 
e 19 range timebase e Automatic recharging 15MHz/2mV 


e Triggerable to over 30MHz 20MHz/5mV e Auto trigger free run $ 
e 17nS risetime $ e TV sync BS310 
BS601 
COLINE SP100 PROBE ,,, QUICK SPEC CHECK AIRON 
Professional 1OOMHz PMOL Bela Ts SENS OU DEL TALS UL Sc Abed Baek 
probe offering x1, ref, x10 625 | 45MHz | tmv y 150mm O2uS 05S div 
eye Ml r 635 35MHz mv Y 150mm OtuS 05S div 
positions. 1.5m lead with © 601 20MHz | SmV N 150mm 05uS 05S div 
BNC connector and yg 310 15MHz | 2mvV N N 95mm 05uS 05S dw 
selection of tips. ae All prices are plus sales tax if applicable and subject to change without notice 
Complete in heavy 
Se sas A ELMEASCO 
SS eS ET LD PE PENS 5 OT SEE SSS ST 
MAIL COUPON FOR Instruments Pty. Ltd. 
FREE GUIDE P.O. Box 30. Concord P.O. Box 107, Mt. Waverley Adelaide: (08) 271 1839 
N.S W. 2137 Victoria 3149 Brisbane: (07) 369 8688 
i345 McDonald Street, 21-23 Anthony Drive, Perth: (09) 398 3362 
Please send me a copy of your Mortlake, N.S.W Mt. Waverley, Victoria 
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iT HAD TO With this kit and the interface 
electronics you can forget about 

4 APPEN contact breaker point problems! 

arstroutor cap Cat. KJ-6655 $29.95 


PLEASE NOTE 


. j New PCB for TAI Kit ; i 
this system must be din 
conjunction with an electronic includes Hall Effect page poneog ag ai 
S wiitpot ee oe irpertee. Cae HP-8786 We stock kits for most of the projects 
lace th breaker poi . + ; 
foireplace Pea ecipowrs described by the magazines over the 


last few years. Space does not permit 
us to include ALL kits in our ads, 
all the time. So if you are after a 
specific kit — call us first. 

We can probably help you!! 


A professionally engineered electronic ("‘breakerless’’) contact breaker system 
Yes, only Jaycar has a complete Hall-effect triggerhead assembly designed to adapt to an extensive number 
of cars, Each kit contains the following 
HALL EFFECT TRIGGER HEAD 
MAGNETIC ROTORS FOR BOTH 4 &6 CYLINDER CARS 
OVER 6 CAM-LOBE ADAPTORS 
adopter plate OVER A DOZEN DIFFERENT ADAPTOR PLATES FOR YOUR PARTICULAR DISTRIBUTOR 
OTHER HARDWARE (i.e. SCREWS etc.) 
YOU CAN REMOVE THIS SYSTEM AND RE-EQUIP YOUR CAR WITH THE ORIGINAL 
BREAKER POINTS WHEN YOU SELL THE CAR! 
AS EASY TO INSTALL AS A SET OF POINTS! 
INSTRUCTIONS (SIMPLE-TO-FOLLOW) INCLUDED! 
This set is designed to fit most European and Japanese cars. In fact it will also fit many Australian cars 
fitted with Lucas, Bosch, Motorcraft, AC Delco or Autolite electrics. If you wish to check first, please 
send SAE for car/distributor list 
Because we have no way of knowing, you get the fitting set for ALL of the distributors available. Basically 
you end up with a jar full of parts that you don’t need to use! (Perhaps for your next car?) 
Quite frankly, we are amazed that we can supply such a comprehensive kit for this price. To produce a 
kit that will adapt to the dozens of different distributors around is amazing! 
Remember, once you have installed a breakerless system it will never wear out and that part of your system 
will remain in tune FOR EVER 
We expect this kit to sell well. To ensure that you receive one, check with us early! 
Cat. KJ6655 


ETI 492 Sound Bender 


Ref: ETI Feb 1982 

Short form kit of a device to give either your 
voice, musical instrument or other source that 
Dalek, metallic sound - as well as other sounds! 
$24.50 


magnetic rotor 


In all states and territories in Australia it is an offence to drive avehicle with an alcohol 
| ss F ) 4 blood concentration above a certain limit. In most states it’s 0.05 others 0.08. Either 
) | way it’s only a relatively small number of alcoholic drinks. 
Because it’s only a small number of drinks, many people (quite wrongly) believe that 
they remain below the statutory limit. 


1:9 10:19 20 or more 


* The KA1522 Breath Tester can help here. A unit with the same circuit diagram was 
XE3530 C10 1.10 99 90 Teste we featured in May ‘Electronics Australia’. It CANNOT give you an actual blood/alcohol 
XE3540 C20 1.20 1.08 99 content reading, however it can go close. And it can give you a relative reading between 
XE3545 €30 140 1.26 hs 


The quality tapes are supplied to us in boxes 
of 20. so to make it easier we've got a special 
price for 20 


inebriated friends!!! Great at parties!!! 
§ OS Grab the whole kit now for only $29.95. You never know, it may save your licence or 
your life! 
2 . Cat KA1522 
TRANSISTOR 
VIDEO ENHANCER J tester 


Ref: EA Oct 1983 KIT 


Get improved performance from your VCR. Check your Eble he Nov. 1983 Rate 
Cat. KE-7016 $35.00 . reat new version of this handy piece of test gear. 
—" transistors Now you can generate Crosshatch, Dots and Blank 
ONLY in circuit (whits} video signals. This is handy for TV/Video 
ignment. 
Sa Cat. KA-1530 Basic (short form) kit inc. Jiffy box 
. ONLY $24.95 
Ref: mA sept. Cat. LT-3800 Video Modulator to suit $8.95 
1983 P Power Supply to suit 
Cat. KA- 1532 


ONLY $15 


ETI15000 METAL DETECTOR 


The Performance of a $500 metal detector for only $219! This is a fully discriminating VLF T/R instru 
ment (yes! the same principle as those expensive American ones) with ground balance. Control facilities 
are comprehensive including an ‘auto tune’ button. This kit includes all parts including a fully built 
search head and handle assembly and special meter and case 

Cat. KE-1460 


build your own 
speakers & 
SAVE! 


4000/1 4-way System 
Cat. CE-2430 
Speakers only $525 
(set of 8 spkrs with 
x/overs) 


°525 


4000/2 3-way System 
Cat. CE-2440 
Speakers only $397 
(set of 6 spkrs with 
x/overs) 


SEE ETI DEC 1980 and JAN/FEB 1981 


Touch Sensitive * ®* v= 
Light Dimmer 


Complete kit including quality HPM wall plate with attractive 
brushed metal insert. The Jaycar kit is absolutely complete 
including a small dial spring which can be used to connect the 


PCB to the wall plate. (Beware of other kits that do not include : 
this). In addition to the above, we supply the High Voltage only $7 Qs 

Resistors ALREADY SOLDERED in as a foolproof safety 

feature! 


j Incorporating NUMBER 1 FOR KITS 
ayCcar ELECTRONIC AGENCIES POST AND PACKING CHARGES 
$5 — $9.99 ($1.50) $10 — $24.99 ($3.20) 


$25 — $49.99 ($4.50) $50 — $99.99 ($6.50) 
SYDNEY SHOWROOMS $100 — $198 ($8.00) Over $199 ($10) 


117 YORK STREET — PHONE: (02) 264 6688and (02) 267 1614 “Free INSURANCE for Road & Registered Post over $200" 


TELEX: 72293 All heavy or bulky items (over 20kg.) sent Comet Road Freight $12.00 anywhere 
CARLINGFORD . in Australia. 
Cnr. CARLINGFORD & PENNANT HILLS ROAD ~ PHONE: (02) 872 4444 SHOP HOURS CARLINGFORD, CONCORD & HURSTVILLE 
Mon — Fri 9am — 5.30pm: Sat — 9am — 12pm: Thurs night 8.30pm : 
CONCORD SHOP HOURS SYDNEY BANKCARD 
115 — 117 PARRAMATTA ROAD - PHONE: (02) 745 3077 Mon — Fri 8.30am — 5,30pm. Sat — 8.30am — 12pm: Thurs night 8.30pm 


HURSTVILLE 121 FoREST ROAD - PHONE: (02) 570 7000 MAIL ORDERS AND CORRESPONDENCE: BOX K 39 HAYMARKET. SYONEY 2000 sy] Via Your Phone 
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by NEVILLE WILLIAMS 


Audio-Video Electronics 


HOME VIDEO CAMERAS 


First discover the facts —then learn by doing 


We can’t make you an instant expert in video photography; 
only hands-on experience can do that. But we can put you 
into the picture by discussing video cameras generally and 
examining in detail a typical current model. In a follow-up 
feature, we take a close look at the new, trend-setting 
“Betamovie” combination camera/recorder. 


rather than entertainment. 
But, with the ‘80s, came a veritable 
explosion in world sales of VCRs (video 


Until a few years ago, home video 
cameras were few and far between. 
They were relatively expensive and 


predominantly monochrome, with very 
limited appeal in a world of colour films 
and colour television. Many of them 
ended up being used for surveillance 


cassette recorders) and that, in turn, 
produced a keen demand for video 
cameras to use with them — hopefully 
compatible in terms of sound, colour, 


resolution and price. The challenge was 
quickly taken up. 

Currently, most VCR manufacturers 
either supply or recommend suitable 
domestic video cameras which meet 
those criteria, while many also offer 
portable VCRs intended for on-the- 
move, outdoor video photography. The 
proportion of VCR owners with a video 
camera is still quite modest but, even so, 
video camera users are becoming a 
familiar sight at outings and holiday 
resorts. 

Their number would probably be 
higher if it were not for the fact that 
many still regard a video camera as a 
rather daunting and mysterious piece of 
equipment. In fact, it need not be so for 


MAJOR OPERATING CONTROLS AND THEIR FUNCTIONS 


1) Auto Focus Switch 


Ls) 


Ultrasonic Horn 


wo 


Boom Microphone 


4 Lens 


5 VTR Start/Stop Switch 


6 Handle Strap 


7. Adjusting Lock Pivot Knob 


8 Adjustable Handle Grip 


9 Focus Ring 


10 Zoom Ring 


11 Lens Connector 


12. Auto Focus Connector 
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(24) Auto/Man Button 


(23) Accessory Shoe 


Q2) EVF Display Controls 


a) VTR 
Remote Connector 


(20) Indoor/Outdoor 
Switch 


(19) White Balance Switch 


78) Colour Adjustment 


17, AGC ON/OFF Switch 


16) Iris Close/Auto/Open 
Adjustment 


‘15 -Zoom Speed Switch 


14 VHS/VTR 
Compatibility Switch 
(on the bottom) 


13) Fade In/Out Switch 


* From the 
| National range, 
the popular 
WVP-100N video 
camera features 
automatic control 
of focus, iris, 
white balance, 
and gain for 
video and audio, 


anyone versed in film photography, or 
with even modest practical skills. 

The newcomer obviously needs to 
study the manual(s) for the selected 
equipment and to observe a few basic 
rules about lighting, moving picture 
photography and sound recording. But, 
from then on, it’s largely a matter of 


(3) Boom Microphone 


i 


6) Handle Strap 


8) Adjustable 
Handle Grip 


Camera Remote Connector 


Viewfinder Connector 


41) VTR Remote 


Power Zoom Control Connector 


‘produced by courtesy 
National Panasonic 
ist Pty Ltd, this 

agram from the 
‘VP-100N Instruction 
anual will help you to 
id your way around a 
odern enthusiast-level 
yme video camera. 


29 External Microphone 
Connector 


30 Camera Cable with 
10 pin Connector 


learning by doing. The great advantage 
of video photography is that one can 
practice for hours on end, with all 
manner of subjects, without wasting film 
and at virtually no extra cost. 

But let’s look at the actual equipment. 

Virtually all present-day home video 
cameras depend for their operation on a 
miniature evacuated camera tube, 
identified by a variety of copyright trade 
names but essentially a descendant of 
the original Vidicon, first used in the ‘50s. 
Even the very latest Sony/Sanyo/Toshiba 
“Betamovie” uses an “SMF Trinicon” 
tube, while the National WVP-100N, 
mentioned later, features a “Saticon”. 

Concerted efforts are being made 
throughout the industry to develop a 
solid state equivalent — eg a CCD or 
“charge coupled device” — but with only 
limited success so far. When they do 
become fully competitive, as they 
inevitably will, they should offer a 
significant advantage in terms of space, 
weight and current drain. 

In the meantime, camera tubes 
themselves are being progressively 
refined, with smaller dimensions for a 
given order of resolution, reduced “drag” 
with bright moving objects, improved 
colour rendition, and higher effective 
sensitivity. 

A couple of years back, manufacturers 
were happy enough to quote a 
minimum illumination figure of 100 lux 
(10 foot candles) equivalent to a room 
with fairly subdued lighting. One half or 
even one third of that minimum figure is 
now fairly commonplace and, while 
video photography at such light levels 
may not be the best, occasions can arise 
when the extra sensitivity would make 
the difference between a picture or no 
picture. 

The camera tubes in current models 
typically have an image electrode or 
“target”, on which the desired scene is 
focused, with a nominal diameter of 
between 12 and 17mm — a startlingly 
small figure when it is realised that the 
tiny image may ultimately be viewed on 
a screen having an equivalent corner-to- 
corner “diameter” of at least 63cm. _ 

Even so, with a resolution rating of 300 
lines in the centre of the picture, the 
detail available from a modern home 
video camera compares favourably with 
that from typical VCRs and, for that 
matter, from a fair proportion of the film 
prints broadcast by TV stations. 

The optical system required to capture 
and focus the image is reminiscent of 
what is commonly found in = an 
enthusiast-level 35mm film camera or a 
home movie camera. The same 
expressions appear in the literature: lens 
mounting, aperture, focal length, focus 
system; zoom and macro _ facilities; 
illumination requirements, colour 
temperature, filter diameter, and so on. 
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aH — WHERE THE MUSIC HAPPENS 


Whenever and wherever excellence in sound is 
essential, JBLs are essential. No other speaker is 
good enough for top recording professionals, 
performing musicians on tour and anyone who 
listens for a living. Because no other speaker is 
created with JBLs combination of advanced 
design, high-technology computer and laser 
research, extensive listening tests and quality of : 
craftsmanship. And no other speaker has the benefit * cacao ae 
of over three decades of experience in professional 
sound. The JBL heritage of excellence and reliability can be found 
in a wide variety of applications. 


At outdoor concerts ranging from rock to Beethoven, thousands of 
listeners can hear the artists clearly . . . thanks to JBLs. In recording 
studios, you'll find more JBLs than any other monitor. In fact, most 
major albums are mixed or mastered on JBLs, according to a 
recent Recording Institute of America survey. 


Under the lights at discos around the world, more dancers are 
moving to JBLs .. . by far the leading disco speakers (Billboards 
International Disco sourcebook). 


Nightclub performers rely on JBL’s new Cabaret Series 
loudspeakers — the first JBLs made especially for club musicians. 
Theatre owners who want their audiences to experience today’s 
great new multiple sound tracks are installing JBLs 


And serious musician/songwriters who 
rely on home recording are following the 
lead of the big recording studios: They’re 
turning to JBLs, too. 
Wherever excellence belongs, 
you'll find JBL. 


When JBL plays, everyone listens. 
DISTRIBUTED BY 
harman australia pty. Itd. 


Unit A2, 6-8 Byfield Street, North Ryde, 
Postal Address L.M.B. 12, North Ryde, N.S.W. 2113 
Telephone: (02) 887-3233. Telex AA2487 
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HOME-VIDEO 
CAMERAS 


To many photographic enthusiasts, this 
will have a familiar ring, as will the list of 
optional extras available for the more 
pretentious models: large ratio zoom, 
supplementary lenses, filter kit, film/slide 
copy adaptor, remote controls, tripod, 
etc — gadgets for the enthusiast to 
delight in, pay for and carry around! 

Budget model home video cameras 
are most commonly provided with a TTL 
(through the lens) or other optical 
viewfinder, with appropriate provision 
for manual focusing, as in a normal film 
camera. However, while an optical 
viewfinder does show the scene in 
natural colour, it gives no clue to the 
Operator as to the quality of the actual 
video image being generated and 
recorded. 

In consequence, video cameras in the 
middle to upper price range now almost 
invariably offer an electronic viewfinder 
involving a miniature monochrome 
picture tube (30mm _ diag. approx) 
mounted behind a lift-up eyepiece. This 
gives the user the option of inspecting 
the image through a lens or viewing it 
directly from a few centimetres further 
back. 

While a colour presentation might be 
seen as the ultimate objective — but a 
difficult one to achieve at this stage — a 
high definition monochrome image does 
permit critical examination of the 
luminance structure of the picture in 
terms of focus and focal range, 
composition, general lighting, highlights, 
shadows and contrast range. In practical 
terms, a well set up monochrome image 
in the viewfinder provides a fairly solid 
guarantee of a satisfying colour picture 
on the TV screen. 

An electronic viewfinder has the 
important advantage that, without too 
much extra complication, it can be used 
to provide instant, on-the-spot replay of 
tape that has just been recorded. A 
video photographer can therefore check 
on what he/she has taken before packing 
up and moving off to the next point of 
interest. 

No less importantly, the tape can be 
reset to a particular point, in preparation 
for the next shot, as an aid to good 
presentation of successive scenes — in 
short, for on-the-spot “assembly” or 
“serial” editing. 

In an advanced design, an electronic 
viewfinder can also carry graphics to 
indicate to the user the status of the 
camera or VCR — in lieu of the more 
usual array of coloured LEDs. Graphics 
such as date and time may even be 


Accessories to quicken the pulse of any video enthusiast. At top left is a film/slide 
copying lens, complete with holders (below). At top centre is a 12X power zoom and, 
immediately below it, a 1.5X tele converter lens. At the top right is an extension lead 
for remote camera control and viewfinder. Below it is a filter kit for novel optical 
effects. At the bottom left is an on-camera remote control unit for the associated VCR. 


displayed for ultimate inclusion in the 
video image. 

During the past year or so, a number of 
home video cameras have appeared on 
the market featuring fully automatic 
focus, involving either infrared or 
ultrasonic technology. Both methods 
work well in the majority of situations 
and it is a real boon to be able to forget 
focus and be free to concentrate on 
other things. The automatic function can 
be disabled to cope with special 
requirements or to conserve battery 
power when the focus can be left set for 
long periods. 

To scan the scene on the target 
electrode of the camera tube, all home 
video cameras, these days, have their 
own in-built field and line timebase 
circuits, which deflect the scanning beam 
within the camera tube and ultimately 
provide standard field and _ line 
synchronising pulses for the associated 
equipment: VCR, monitor, receiver, etc. 

The provision of reliable time 
base/scanning/sync circuitry in any form 
posed a major problem in the valve era, 
and remained a difficult one, even with 
discrete transistors. The development of 
suitable special-purpose ICs has made all 
the difference in terms of cost, 
compactness, reliability and economy of 
current drain. 

Much the same observation applies to 
the highly complex circuitry which is 
necessary to process the pulses from the 
camera tube into orderly luminance and 


chrominance information and to 
assemble it, along with the synchronising 
pulses, into a standard PAL format video 
signal. 

In the process, the video circuitry 
reacts to the incoming light level and 
opens or closes the iris diaphragm in the 
lens system accordingly. It monitors and 
controls the video signal levels and 
facilitates compensation for the colour 
temperature of the light. Some cameras 
provide supplementary user controls for 
hi/lo light levels, indoor/outdoor 
shooting, incident or back lighting, etc, 
but control of the video signal is, for the 
most part, automatic. 

In fact with automatic focus, white 
balance, iris and exposure control, and 
automatic level control for the 
microphone, some cameras are getting 
quite close to the stage where they can 
operate on a “point-and-shoot” basis. 

The sound pick up provision in a home 
video camera is normally fairly basic and 
distinct from the video circuitry. It 
usually involves a directional electret 
microphone, mounted in the front of the 
camera body, or on a short telescopic 
support which extends to about level 
with the front of the lens. 

A microphone attached to the camera 
is fair enough for recording incidental 
environmental sound but leaves much to 
be desired for recording voices to match 
anything but a close-up shot. For this 
reason, many cameras also have 
provision to plug in an_ external 
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microphone, which can be positioned 
closer to the source of the sound. 

Home video cameras normally require 
an external power supply source, 
typically 12V DC at around 0.5A for 
normal operation and somewhat less in 
standby modes, where such apply. 

With a portable video system, the 
camera normally picks up its supply from 
within the VCR, via the same multi-lead 
cable and plug which carries the video, 
audio and control circuitry. The system 
as a whole may then typically operate 
from a rechargeable battery pack, from a 
12V DC car or boat electrical system, 
from an in-built AC power supply, or 
from a separate AC mains 
supply/charger unit. 

A few mains-powered domestic VCRs 
also provide for a camera with a multi- 
pin socket and internal power supply, 
but most simply have “Camera Input” 
and “Camera Remote” sockets for video 
in and remote pause control, plus a 
Camera/Tuner selector switch. In such 
cases it is normally necessary to 
purchase a matching external camera 
supply/adaptor, which plugs into the 
mains and operates between the camera 
and the VCR. 

In practice, a video camera coupled to 
a non-portable domestic VCR is rather 
limited in its uses, even when an 
extension camera cable can be 
provided. It makes good sense, in such a 
case, to choose a fairly simple, 
inexpensive model. 

For portable or on-the-move video 
photography, the considerations are 
much the same as for film photography. 
Some will prefer a simple, uncomp- 
licated camera, for minimum _ hassle, 
even though ‘it may impose a few 
compromises. Many, however, tend to 
take the reverse view on the grounds 
that, if they are going to take up video 
photography, they may as well do it 
properly! 

But, whatever your ideas in_ this 
respect, check carefully through the 
available range of cameras. Note 
whether the facilities they offer match 
your needs, and whether the user 
manual adequately explains those 
facilities. If a particular model appeals to 
you, hold it in the taking position for 10 
minutes while you are talking and note 
whether it is beginning to feel heavy and 
awkward. Make sure the viewfinder is 
right for your good eye, and so on. 

And, last but not least, favour a model 
which carries the same brand name as 
your VCR, or is specifically recomm- 
ended by a manufacturer as being fully 
compatible. One of the most frequent 
complaints heard in the industry is from 
enthusiasts who have tried to use this 
camera with that VCR, on the vague 
assumption that “she'll be right mate”. 
The problem is that, when a discrepancy 


DATE TIME 
RESET 


START/STOP 
DAYE SEY MARK SHIFT 


TAPE COUNTER: 
| DELETE RESET MEM | 


NEG/POS 


Controls for the viewfinder and on- 
screen display, reminiscent of VCR 
programming. 


is enountered, it is difficult to find 
anyone in a position to identify it readily 
and correct it. 

Against this general background, we 
suggest you spend a while studying the 
diagrams herewith of a typical modern 
home video camera — the National 
WVP-100N. We selected it because it 
has proved a “best seller’ since its 
release earlier this year and it is well 
endowed with features to illustrate what 
we have been talking about. 

We suggest you break off here, for a 
few minutes, to study the accompanying 
diagrams, as a substitute for being able 
to handle the real thing. 

In the Instruction Manual, each point is 
keyed by the numbers to an explanatory 
paragraph but it is not practical to 
reproduce it all here. However, a few 
points warrant special comment: 

The ultrasonic transmitter/receptor for 
auto focus is shown at (2). It can be 
disabled by switch (1) but even in the 
manual position, the lens can be 
refocussed quickly and automatically by 
briefly pressing button (24). Most auto 
focus systems have this handy feature, 

FADE 


AUTO IRIS BALANCE 


eo 


CLOSE OPEN RED 


4 


BLUE 


FAST 


ss 


{Ill stow 


A_ group of picture-taking controls. The 
Iris knob allows compensation for very 
light or dark backgrounds. 


On the rear of the camera, the Standby 
switch and provision for external mic 
and monitoring earphone. 
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which helps conserve battery power in 
the field. 

The lens (4) is a 6:1 power zoom 
(12.5mm to 75mm at F1:4) which is 
typical of current model home video 
cameras. The two-speed zoom (six secs 
and 10 secs) is a refinement, as also is the 
provision for interchanging lenses and 
the use of special effects filters, tele 
conversion lens and film/slide copier, as 
illustrated. 

In addition to providing automatic edit 
— an instantaneous noise-free change 
from scene to scene — switch (13) 
produces a smooth fade out/fade in 
transition between scenes for both video 
and audio. It is a pleasant alternative but 
one that should be used sparingly. 
Overdone, it can become as tedious as 
too frequent use of the zoom. 

Switch (20) presets the camera colour 
circuitry to suit ambient light 
temperatures of 3200°K for typical 
indoor photography or 5500°K for 
outdoor shots. Any further correction for 
colour balance is performed 
automatically by operating switch (19). 

The EVF (electronic view _ finder) 
controls can be used rather like the time 
set controls in a VCR to set the date and 
a stopwatch timing function in minutes 
(up to 60), seconds and tenths of a 
second. These can be superimposed on 
the tape image, for noting lap times, etc. 
A dozen or so cues (displayed but not 
recorded) have to do with the status of 
the system: eg battery condition, light 
level, white balance, auto focus off-on, 
etc. 

Socket (21) provides a connection for 
the on-camera VCR remote control unit, 
which slides into position on top of the 
handle. 

Sockets (25) and (26) accommodate the 
extension lead for remote control of the 
camera and remote viewfinder — good 
for special situations like bird 
photography, where the operator needs 
to remain out of sight. 

At one stage, we had it in mind to 
round off this article with a full review of 
the WVP-100N camera but we simply 
ran out of time and space. To review a 
camera properly, one really needs to use 
it in a variety of planned situations, 
under a variety of lighting conditions, not 
only to see how it performs, but how 
acceptable it is in terms of handling and 
control. 

The best we could do at the time was 
to use it around the home, taking shots 
of shrubs and spring flowers, zooming in 
on individual blooms, and cutting to 
whatever else offered — garden birds, 
low-flying planes, passing cars, 
pedestrians and their pets! 

The automatic focus and power zoom 
handled all this without the slightest 
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MITSUBISHI 


SLIM-LINE 5.25” 
DOUBLE SIDED 
DOUBLE DENSITY 


we 7 8* 80 TRACKS PER SIDE 


1.0M BYTES UNFORMATTED 


0.1% and 0.25% Basic DCV Accuracy 
Overload Protected on All Ranges 
2,000 and 200 Hour Battery Life 
Current Ranges to 10 Amps 

Hi-Lo Volt Resistance Tests 

Rugged construction 

26 Ranges 

3% Digits 

Low Cost 


Synthesize realistic stereo from virtually any 
monophonic source by simply connecting this 
unit between the source and your stereo amplifier. 


* Quality Phillips MN3001 
(not second source dropout). 
Selection of either source via front panel switch. 
Normal or stereo sound selection. 
Provision for 2 different signal sources. 
Complete kit includes all hardwear, cables etc., 
even solder. 


K5810 


SOUNDBENDER $26.39 
RADIOMICROPHONE = 96.20 

ELECTRONICIGNITION $31.88 
MICROBEE EPROM PROGRAMMER $52.96 
MUSICOLOUR IV $91.39 
NEGATIVE ION GENERATOR 


SUPER 
zm =BARGAINS AT 


MaGRATHS. 


SUPPORT FOR THE MICROBEE 


Versatile, low cost and easy to build. Plugs straight 
into the microbee 1/0 port. Suitable for 2716, 2732, 
2532, 2732A and 2764 Eproms. Bum your games 
programmes and eliminate cassette loading time. 
KIT FEATURES Sockets for all other IC’s 1 x2716 


Display RTTY encoded messages on your video 
Monitor. Receive up to date weather information, 
International News before the Papers, all sorts of 
coded military info. Simple circuit uses PLL 
techniques Single PCB Construction. Kit includes 
DB15 Plug and backshell for connection to 
microbee. Shielded pretinned PCB. 


K9733 


Arar $49°° 


ais 


supplied — get started straight away. Front Panel and 
Mains (SEC approved transformer 28 pin and 16 pin 
wire wrap sockets to flush mount personality plugs (2 
included) and ZIF socket (included) DB 15 Plug. 
Complete to last nut and bolt. 


K9668 


PROVIDES DIRECT 
PERSONAL CONTACT 
WITH YOQR BEE! 


K9649 am | 9.9 


AT LAST —alight pen for the Bee. This pen works in the low-resolution 
graphics mode and connects directly to the 1/0 port 

Complete kit including DB 15+2m CORD 

Fully documented with software example. 


This project allow you to decode the 

signals of shortwave stations, 

transmitting radio facsimile weather 

maps, satellite pictures etc and then 

reproduce them on your dot-matrix 

printer. 

* Complete kits of parts includes 
DB15 Ribbon Cable 

* SOFTWARE LISTING 


K9733 24 


* 44K OF PROGRAM STORAGE * FULLY SOFTWARE 
SELECTABLE * SUITS BOTH IC AND PLUS MACHINES 
* 8 OUTPUTS FOR CONTROL APPLICATIONS* 


A sensational new kit for the MICROBEE, requires no 
modification to the computer except for the fitting of a 50 pin 
expansion socket. This project is easy to build and will allow 
you to store and software select'up to 44K of eprom storage — 
acts like a mini disk drive system with the speed of RAM. 

Extra units may be added to further increase storage. 


Full set of IC sockets 

Double sided, plated through board 
Assembled connection lead to Microbee K9673 
Fully documented 

Cassette monitor included 


(plus sourcefile). $9950 


THE MICROBEE KIT OF 1983 


14 PIN 27.00 
16PIN $7.34 
J6PINLFI $13.80 
18 PIN $15.43 
20 PIN $17.68 
22 PIN $19.65 
24 PIN $20.33 
28 PIN $22.44 
40 PIN $29.85 
64 PIN $43.52 


* 0.40 Volts @ 5 Amps-—that's 200 Watts 
* Current limiting 0.5 Amps variable 

* Specifications Second to None 

* Free from the hum and noise sometimes 
associated with other techniques. 


Acomputer music synthesizer that is easy to build and easy to 
use, connects to any computer with a Centronics-style parallel 
port and provides music over a five octave range and a wide 
variety of sound effects. 


“ * 


ALL PRICES 
INCLUDE 
SALES TAX 


K3325 


K9834 *“26°" 


Time. Dayofweek. Calculator-type key entry for 
programme setting. 4independently switched power outlets. 
Equipped with a programmable computer which 

can switch four power outlets independently to control most 
appliances up to 10 amps. The computer is programmed via a calculator 
type key entry facility to perform up to 20 daily or weekly switching functions. 


MAGRATHS ELECTRONICS Phone or Mail. 
55 A’BECKETT STREET, MELBOURNE, 3000 


Tele (03) 347 1122, Telex AA31001 


Prices subject to change without notice. 
welcome here 
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x those natural activities such as seven ICs and gives three patterns: Dot, ” 
babbling brooks, singing birds or crosshatch and blank raster. The current cost of 
perhaps even more sinister noises. parts for this project is approximately $25 
The current cost of components for which includes sales tax but not the cost of a 
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ETI MAY ’83 


$19.95 
$27.50 


ETI JUNE ’83 
$47.50 Park your car and turn off the lights This project provides a full range of 
Can t see where you're going? Press speed control for appliances having 
ETI FEB ’83 Can measure temperature from the button and the headlights come universal ac motors. Once the 


-50°C to +150°C. It simply plugs 
into. your multimeter—great for 
digital multimeters. Accuracy of 
0.1°C resolution of 0.1°C 


speed ts set, the motor will maintain 
that speed from no-load to 
heavy-load. Great for drills, blenders, 
grinders, etc 


on to light your way, switching off 
automatically after 50 seconds. This 
iS a simple, easy to build, low cost 
project 


Simple, low cost programmer for the 
MicroBee can program 27 16s, 2732s 
and 2764s 


£8. WddV ILS= 


$159.00 etimarcn’s3 $20.00 


ETI DEC ’83 $47.50 


ETI DEC 83 


$47.50 ETI JUNE ’83 


— KITS —KITS—— KITS—— KITS ——KITS——KITS —KITS—— 


The last power supply we did was the 
phenomenally popular ETI-131. This 
low cost supply features full 


protection. output variation from 0 V 
to 30 V and selectable current limit 
Both voltage and current metering is 
provided 


$9.50  eETIMay'ss 


A simple. low cost add-on for your 
multimeter This checks zeners and 
reads Out the zener voltage directly 
on your multimeter. It can also check 
LEDs and ordinary diodes 


This project will give your Apple a set 
of 8-bit digital inputs and outputs 
plus one analogue input and one 
analogue output Applications 
include: driving a robot, recording 
science experiment results, etc 
(digital only shown) 


$17.90 ETI JAN ’s3 


Just the thing to keepin the glovebox 
or toolkit to find those nasty electrical 
bugaboos that occur at awkward 
times. Simple to build. simple to 
use 


Every digital workshop should have 
one! Can be used to program the 
popular fusible-link PROMs like the 
74S188 288. 82S23 and 828123 
etc 


$28.50 et! mMaRcH’s3 


No more fiddling with knobs and not 
getting the delay between wipes that 
you want-—this windscreen wiper 
controller is simply ‘programmed 
with two pushbuttons to provide the 
wiping delay you need 


£8. WudV 113 


This project can be used as a 
balanced mic amp with low 
impedance input, a low or high 
impedance input differential amplifier 
or a balanced input instrumentation 
amplifier 


$20.00 


Have your computer print the latest 
news from the internation shortwave 
news service. Just hook up this 
Project between your shortwave 
receiver S audio output and the 
MicroBee s parallel port. A simple bit 
of software does the decoding. Can 
be hooked up to other computers 
too 
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EA OCTOBER 83 


Essential for the home han- 
dyman the Nail Finder will help 
locate timber studs behind 
Gyprock or plasterboard wall 


Like tone controls in a hifi amplifier, touch up the signal with 
this Video Enhancer. EA OCTOBER 83 


Have you ever 
desoldered a 
suspect transistor, 
only to find that ‘+ 
checks OK? 
Troubleshooting 
exercises are often 
hindered by this 
type of false alarm, 
but many of them 
could be avoided 
with an “in-circuit” 
component tester 
such as the EA 
Handy Tester. 


EA SEPTEMBER 83 


This Car Alarm uses the 
battery earth strap as a 
sensor to detect when a 
“courtesy” light or other 
electrical load occurs when a 
thief enters a vehicle. The 
Circuitry is simple and immune 
from false triggering 
problems. ETI July 81 
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_ VIDEO AMPLIFIER 


ineret se 


EA AUG 83 


Bothered by smeary colours, signal beats 
and RF interference on your computer 
display? Throw away that cheap and nasty 
RF modulator and use a direct video 
connection instead. It’s much better. 

The Video Amplifier features adjustable gain 
and provides both normal and _ inverted 
outputs. Power is derived from a 12V DC 
plugpack supply. 


Here is a new heart rate monitor designed specifically for 
use by the dedicated fitness seeker. Small enough to carry 
when jogging or exercising, it features an optical sensor, no 
electrical connections to the body, an in-built calibration 
circuit, and direct readout on a large liquid crystal display 
(LCD) 


EA OCTOBER 83 


surfaces as well as locating 
pipes and wiring buried in walls 


‘as680 
A little heat applied to the soil using this device may just do 
the trick. EA SEPT 83 


ETI 159 December 81 


WHEATSTONE BRIDGE 


EA July 1983 


An inexpensive addition to the 50V 5A Lab Power Supply 
which should prove its worth many times over. It provides 
additonal fixed +12V outputs for lower power 
applications 


: ORIvey, we 
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Activated by your car's headlights, the “Driveway Sentry 
will turn on a driveway or garage light so that you can make a 
safe exit from your car on the darkest of nights. At the end of 
five minutes, it will automatically turn the light off again 


Paying speeding fines can be a painful business. Build this 
Speed Sentry and avoid further pains in the wallet. 


The unit described here will measure 
the power consumption of any mains 
appliance with a rating up to three 
kilowatts. It makes use of a special 
op amp called an ‘'output 
transconductance amplifier’ or OTA, 
for short 


EA SEPTEMBER 83 
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Mains-operated equipment that goes faulty is 
potentially lethal. Electro-mechanical ‘‘core- 
balance relays’’ which sense earth-fault 
currents and trip a circuit breaker have been 
available for house-mains installation for 
some years. Portable core-balance relay 
units have obvious advantages. Protect 
yourself — and your equipment — with this 
simple, inexpensive project. 


When the refrigerator door has been 
left open for about 20 seconds — or, 
more correctly, when the light has been 
on for 20 seconds — this EA Fridge 
Alarm will emit a series of reminder beeps 
until the culprit closes the door 


EA Julyiga3 4, FOR PCB VERSION 
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Will this revolutionar 


After months of speculation, the new “Betamovie’ While developmental’ single-unit 


, : ‘ : camera/recorders have been talked 
combination video camera/recorder was unveiled recently about for some time, Betamovie is the 


first such unit to be released 


at Sydney's Regent Hotel. We were able to inspect it, commercially to home video buyers. It 
handle it and also to learn something of its basic went on sale in Japan and the USA in 


May, and is scheduled for release in 


technology from an engineering paper made available to us Dstyal ts Hoe CHIR APA Mannan 
. é be . e current montn. 
by the Consumer Video Division of the Sony corporation. : 


The function in Sydney was jointly 


by NEVILLE 
WILLIAMS 


a” 


? 


Dimensions of the 
Betamovie are quoted as 
125(W) x 220(H) x 
357(D)mm and the weight 
as 2.48kg without battery in 
the handle. 


me video camera/recorder establish a new trend? 


sponsored by Sony, Sanyo and Toshiba, 
indicating that all three companies see 
Betamovie as a significant breakthrough 
and an opportunity to advance the 
claims of the Beta system as a whole. 
While the occasion provided an 
opportunity for many of those present to 
see and handle the new camera/ 
recorder for the first time, the actual 
announcement surprised no one. Over 
the past year or so, technical journalists 
around the world have been able to 
piece together the basic concept of 
Betamovie from a variety of sources. 
They already knew that: 
@ It would be a single-unit video 
camera/recorder, comparable in size 
and weight to existing high- 
performance, conventional home 
video cameras. (At 2.48kg without 
battery, Betamovie does indeed invite 
comparison with the WVP-100N 
discussed elsewhere but, at the same 
time, it gains portability at the 
expense of desirable video 


production facilities). 

@ It would be completely self-contained 
and capable of immediate use 
without external cables or 
attachments. (It certainly can function 
independently but provision has also 
been made to operate it in 
conjunction with an AC _ mains 
adapter, a car battery cord, a high 
capacity battery belt and an external 
microphone). 

@ It would use standard Beta cassettes 
and signal format and offer a 
maximum recording time of 215 
minutes from an L-830. (It does, 
although the recording time from a 
single battery in the handle is limited 
to about 60 minutes. Beyond that, as 
with other portable systems, re- 
charging, or a back-up battery or 
other supply is necessary). 

@ It would perform recording only. For 
playback, the cassette would have to 
be plugged into a normal Beta 
domestic VCR. (As demonstrated, 
Betamovie is indeed a single-function 
unit. It can record successive scenes 
without noise breaks but it has no 
facilities for on-the-spot rewind, 
playback or cueing). 

Just prior to the official release, two 
other facts were revealed about 
Betamovie in a press release from Sony: 

(1) It featured a full-colour viewfinder 
and (2) it used a video drum about three- 
fifths the size of a normal Beta format 
drum, fitted with one only double- 
azimuth video head. Both statements 
contributed to a new _ round of 
speculation. 


Sony’s version of 
Betamovie — a 
= “video Walkman’? 


Would the said viewfinder be an 
electronic type, involving a miniature, 
high-definition colour picture tube? If so, 
it would be a breakthrough indeed. In 
fact, the viewfinder turned out to be a 
normal optical TTL (through the lens) 
system, possibly influenced by a 
consideration that became apparent 
later. 

However, what proved really intriguing 
was talk of a smaller diameter video 
drum and a single video head — par- 
ticularly in view of statements that 
Betamovie provided a completely 
standard Beta format signal on the tape. 
It seemed almost like a self-contradiction 
and, at the time, Sony executives in 
Australia appeared to be as much in the 
dark as we were as to how it had been 
accomplished. 

In all domestic VCRs, to date — Philips, 
Beta, VHS — the tape has been wrapped 
obliquely more than half-way round a 
rotating drum or plate carrying two (or 
more) record/playback heads, set 180° 
apart. (See Fig. 1). 

In the Record mode, the heads write 
alternate magnetic tracks obliquely 
across the tape, each track containing 
(nominally) the total information from 
the respective odd and even fields: 262.5 
lines per field in the case of the NTSC 
system, and 312.5 for CCIR/PAL. In fact, 
each head remains active for a few extra 
lines, providing a deliberate overlap, 
such that line information just ahead of 
the vertical sync block is fed to both 
heads and recorded simultaneously — at 
the end of each field scan and the 
beginning of the next. 

During playback, head switching 
occurs during this overlap period, 
minimising the risk of the video system 
being left even momentarily without 
signal due to a timing error. 

When trying to envisage a single head 
system, an obvious difficulty is that no 
one head, or dual head structure, can be 
in two places at once — at the finish of 
one helical scan and the start of the next 
— let alone provide the overlap required 
for a standard Beta signal format. Hence 
the apparent contradiction, which 
remained unresolved until we sighted 
the design paper by Seiji Sato, Koichi 
Takeuchi and Masanobu Yoshida, from 
the Consumer Video Division of Sony. 

In their paper, the three authors begin 
with the assumption that, to take 
advantage of the already modest size of 
the standard Beta cassette, it was 
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BETAMOVIE 


essential to simplify and reduce the 
overall dimensions of the tape traverse 
mechanism, beginning with the video 
drum itself. The whole Betamovie 
concept really depended on_ that 
proposition and it therefore became the 
starting point for the new design. 


Since the length of the helical scan had 
to conform to the existing standard, the 
drum size could certainly not be 
reduced by more than 2:1. But that 
would not be practical, anyway, because 
the need for tape feed and take-up 
guides must limit the tape wrap to less 
than 360°. To accommodate the 
necessary wrap length, the new drum 
would therefore have to be more than 
half-size. 


Calculations suggested that the best 
mechanical compromise would be a 
drum circumference (therefore 
diameter) of about three-fifths of normal, 
with an active recording/playback 
traverse of 300° and with the feed and 
take-up guides located within the 
remaining 60°. (See Fig. 2). 

But that led to the natural and 
awkward question: how to cope with 
the 60° gap and the time interval when 
the head is not even in contact with the 
tape? How could the video. signal 


STOP WASTING TIME 
TESTING BOARDS 


MD will pin-point microtroubles in seconds 
Portable and simple to use by non-technical staff 
in the REPAIR SHOP or on the PRODUCTION LINE 
MD tests ROM, RAM & I/O and pnts diagnostic 
reports. MICRODOCTOR can be plugged into an 
unknown system to perform a general diagnostic 
and print a MEMORY-MAP. 

The ENGINEER may enter sequences of 
CHECKSUMS and RAMTESTS. READS and 
WRITES to specific MEMORY and I/O locations 
SHORTING tests on DATA and ADDRESS LINES 
PRINT-OUTS of memory in ASCII or HEX 

These sequences are retained in CONTINUOUS 
MEMORY, available always at the push of a key 


* FREE Z80 DISASSEMBLER with each MD 
(other disassemblers soon to’ retrofit at low cost) 
Get a DISASSEMBLER LISTING of ROM in any 
microsystem! 


— 


‘Conventional domestic VCRs wrap the tape obliquely more than half-way round a 


rotating drum carrying two record/playback heads set 180° apart (Fig. 1). To reduce 
the size of the tape transport, Betamovie uses a smaller drum with an active 


record/playback traverse of 300° (Fig. 2). 


possibly be continuous in those 
circumstances? 

Without seeking to explore all the 
detail set out in the design study, the 
method which was devised to get 
around that formidable problem can be 
summarised as follows: 

INCREASE THE LINE RATE: Leaving the 
frequency of the vertical timebase 
unchanged, increase that of the line 
oscillator by a factor of 360/300 (1.2 
times). For the NTSC system, this results 
in 60 fields, each of 315 lines; for the 
CCIR system, the figures become 50 
fields, each of 375 lines. 

OVERSCAN THE WANTED IMAGE: 
Arrange for the camera tube to overscan 
vertically by the same ratio (1.2 times), 
such that the number of scanning lines 
actually involved in the presentation of 
the wanted scene remains at (nominally) 


Z80 DEVELOPMENT SYSTEM 


MENTA puts out a TV PICTURE of memory in 
hexadecimal. The 40 key keyboard will accept 
inputs, both in hexadecimal and Z80 mnemonics; 
there is a quick cassette data storage system, a 
powerful editor which permits program debugging 
by showing contents of registers and stack 

Also there are 24 bits of I/O for external control 

A Z80 disassembler is also available which outputs 
to any RS232 device such as a printer or terminal 
MENTA was designed as a low-budget device for 
teaching microprocessing in schools: professional 
course-material is available to teachers together 
with add-on boards for a variety of control functions 
and robotic applications 


MENTA — $249.00 
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262.5 per field for NTSC and 312.5 per 
field for CCIR. 

SELECT THE VIDEO DRUM SIAMETER: 
The video drum spins at 60 or 50 rev/sec, 
being locked to the field frequency of 
the particular system. However, the 
diameter (therefore circumference) of 
the drum is selected such that the head 
writes a full-length Beta format track 
across the tape during the 300° sector. 
This represents 300/360 or 83% of the 
vertical scan period and the time 
required to record just the appropriate 
number of lines for the respective 
systems (nominally 262.5 for NTSC, 
312.5 for CCIR). 

SET THE TIMING: Arrange the timing so 
that the group of lines retained from 
each field are those actually involved in 
the presentation of the wanted scene, as 
depicted in the viewfinder. The 17% of 


INTELLIGENT EPROM 
PROGRAMMER 


Good tools need not be expensive. SOFTY 2 Is the 
latest version of the engineer's favourite 

EPROM HANDLER for anybody who uses 2516, 
2716, 2532 and 2732 EPROMS, SOFTY will 
program any of these EPROMS or copy any type 
into another 

SOFTY puts out a TV picture of memory contents, 
with many code-manipulating and editing facilities 
There is also a fast cassette data storage system. 
SOFTY is also a ROMULATOR (a lead is supplied 
which may be inserted into a board under 
development to emulate the ROM using SOFTY's 
internal RAM. This procedure can also be used on 
the single-chipper piggy-back type MPU.) 

SOFTY is complete in itself as a PRODUCT 
DEVELOPMENT SYSTEM. Code may be entered 
in HEXADECIMAL via the keyboard also SERIAL 
and PARALLEL inputs and outputs allow down- 
loading of object code from your computer or 
printing EPROM contents on your printer 


SOFTY 2 — $379.00 


( wo ioe ic) eectroncs P.O. Box 311, Castle Hill NSW 2154. Ph. (02)634 7597. 
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lines lost during the 60° sector are the 
overscan lines, not required anyway. 

Implicit in the foregoing paragraphs are 
a number of interdependent calculations 
involving the precise drum diameter 
(therefore its peripheral speed relative to 
the moving tape), the required drum 
inclination relative to the tape path, the 
modifying effect of the foreshortened 
writing period, the head gaps, &c — all 
essential to ensure that the track as 
recorded conforms to the system 
standard. 

Just to make things more difficult for 
themselves, the engineers responsible 
sought (successfully) a set of figures 
which would allow them to use the 
same mechanical components for the 
NTSC and CCIR version. 

Allowing for a few difficulties in 
Japanese/English expression, the paper 
by Sato, Takeuchi and Yoshida explains 
and presents the mathematics behind 
the foregoing summary and proceeds to 
further observations about the signal 
itself. 

They point out that, when multiplied 
by 1.2, the number of lines per frame 
becomes even and the fields lose the 
half-line relationship appropriate for an 
interlaced system. However, the physical 
distance between the two gaps in the 
double azimuth head creates a 1.5-line 
displacement between the alternate 
fields, anyway, and this can be juggled to 
the appropriate inter-field relationship 
by the use of a suitable delay line. 

This done, they say, head replacement 
becomes a relatively simple matter, 
without the need to adjust two heads 
critically, relative to each other, on 
opposite sides of a conventional drum. 

They also point out that the amount of 
signal processing required in a 
combination camera/recorder is much 
less than in two separate units: video 
camera and VCR. 

In the latter case, filter and mixer 
circuits are required in the camera, in 
order to bring the luminance, 
chrominance and sync signals together 
into a composite output signal in the 
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Betamovie does not produce a standard 
composite video signal. Luminance, 
chroma and sync information follow 

separate paths until brought together for 
recording. (Diagram adapted from Sony paper.) 


standard NTSC or CCIR format. Yet, in 
the VCR, the composite video signal has 
to be taken apart again, involving the use 
of comb, low-pass and band-pass filters, 
plus a delay line, before being 
modulated on to carriers for recording. 

In Betamovie, the need for double, 
complementary processing is obviated. 
Luminance and chrominance _ signals 
from the camera section, plus sync 
information can follow separate paths 
along internal wiring before being finally 
brought together for recording — a 
rationalisation that must confer its own 
advantages. (See Fig. 3). 

Against this, however, is the fact that, 
nowhere inside Betamovie does there 
exist a standard NTSC (or CCIR) video 
signal. The scanning circuits operate at 
line frequencies 1.2 times normal, there 
is 17% vertical overscan beyond the 
picture limits and at no stage are the 
components brought together into a 
standard composite signal. Only when 
the cassette is replayed on an entirely 
separate VCR does a standard NTSC or 
CCIR signal become available. 

This being the case, Betamovie is 
basically unsuitable for use with any kind 
of monitor and, as mentioned earlier, it 
is probably a contributory reason why 
the designers decided to opt for an 
optical viewfinder. 

But that is, perhaps, beside the point. 
Betamovie does not pretend to be a 
general-purpose camera. It has been 
designed for those who profess not to 
like general-purpose cameras, with their 
trailing cables and plugs and gadgetry. 
They claim to want something that they 
can simply pick up and point and shoot. 

Well, here it is, needing only a Beta 
VCR, ready and waiting at home, and a 
spare 2000-odd dollars in your cheque 
account. 

If you fall into that category, Sony, 
Sanyo or Toshiba would be delighted to 
hear from you. What’s more, you can be 
quite sure that the other manufacturers 
will be watching with keen interest also, 
to see whether Betamovie does look like 
establishing a new trend! a 


HOME-VIDEO 
CAMERAS 


Continued from page 16 
problem. In tact, it was quite fascinating 
to note how the auto focus sensed quite 
accurately a subject as insubstantial as 
the foliage of a young flowering tea tree 
— or should we call it a Leptospermum 
Lambethi? Nor did it find any problem 
with speeding cars: approaching, passing 
and disappearing into the distance. 

One of the benefits of working around 
the home like this is that one can take 
the cassette inside and replay it on the 
spot, without having to rely on a fading 
memory of the original hues. 

Under normal blue sky/daylight 
conditions, and using the auto white 
balance as per instructions, the colours 
came up subjectively very close to the 
original but, with heavy cloud cover, we 
found it necessary to set the colour 
balance knob halfway towards “Blue” to 
keep the whites white and the greens 
green. 

If we had a criticism of the otherwise 
well set out “Operating Instructions” 
manual, it would be that it is notably 
unhelpful in explaining how to cope with 
likely variations in daylight colour 
temperature. 

One observation is that, while the auto 
focus works very well, it keeps right on 
working while ever it and the camera is 
left switched on, pictures or no pictures. 
If the system is operating from an 
external supply, it would not matter but, 
for long sessions on the move, it would 
be essential to conserve battery power 
by avoiding over-use of the auto focus 
and power zoom and by switching the 
camera to standby whenever possible. 

We did not actually use the date and 
timing functions in the practical sense, 
although we brought them up on the 
screen to judge their clarity. It is 
sufficient to say that the on-screen 
figures are very distinct and clean and 
the stop watch is quite as professional as 
you've seen off-air timing major sporting 
events. 

What we did sense was that, after a 
couple of hours use, the normal 
shooting routines were becoming quite 
automatic and one-handed, with the rear 
of the camera resting on the shoulder. 
That leaves the other hand free to 
operate supplementary functions or to 
provide occasional additional support. 

On the assumption that it would do 
equally as well the things we hadn't 
tried, we could readily understand why 
the WVP-100N has become a popular 
choice by video enthusiasts and a “best 
seller’ for National, despite its “going” 
price, quoted to us as “around $1399 a 
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NEW: 16 BIT MICROPROCESSORS 


9443 DC P.O.A. 
9444 DC P.O.A. 
9445-16DC 141.60ea 
9445-18DC 141.60ea 
9445-20DC 176.46 ea 
9447 DC P.O.A. 
9448 DC 224.00 ea 
9449 DC 102.39 ea 
9470 DC 117.63 ea 
3850 9.60 
3851 12.75 
3852 12.00 
3853 9.70 
3854 9.95 
3856 15.30 
3861A 12.32 
3861B 12.32 
3861C 12.32 
3861D 12.32 
3861E 12.32 
3871E 12.32 
3871F 12.32 
3871G 12.32 
3871H 12.32 
F3870 
F38E70.2DC 55.00 
F6800 4.68 
F6802 8.00 
F6808 4.20 
F6809 12.00 
F6810 3.20 
F6820 2.80 
F6821 2.95 
F6840 5.50 
F6844 12.80 
F6845 12.88 
F6846 35.40 


Please debit my Bankcard 


Sed Bankcare, §=— Bankcard No 
Mail Orders 
Welcome Expiry Date 


Name 
Signature 


The 


Fairchild 

F38E70 is c 

complete 8-bit 

micro-computer 

ona single MOS 

integrated circuit. The 

F38E70 is functionally 

identical to the F3870, except 

the F38E70 has 2K bytes of 
EPROM in place of 2K bytes of 
ROM. The device features 2048 
bytes of EPROM, 64 bytes of 
scratchpad RAM, a programmable 
binary timer, 32 bits of 1/0, and single 
+5V power supply requirement. 


The Fairchild F6809 8-bit Microprocessor is an 

advanced, high performance member of the F6800 

family. It offers greater throughput, improved byte 

efficiency, and increased adaptability to various software 

disciplines, including position-independent code, re- 

entrancy, recursion, block structuring, and 
high level language generation. The 


F6809 is compatible with all FE800 
peripheral devices and is upward 
source code compatible with F6800- 
series microprocessors. The device is 
available in three frequency ranges: 
1.0MHz, 1.5MHz and 2.0MHz. 


Prices subject to change without notice. Phone or write for quantity discounts. 
MAIL ORDERS: To ELLISTRONICS, 797 SPRINGVALE RD MULGRAVE 3170 


Minimum pack and post $2.00. Phone (03) 561 5844 


bytes of physical memory may be 
accessed using the F9444 
memory management unit. The 
F9445 can address 62 !/0 
devices, handle 16 levels of priority 
interrupt, and perform fast direct 
memory access. It has control lines 
to provide operator-console 
functions and has an on-chip self- 
test program. 


The F9445 is a 16-bit microprocessor implemented using 
Fairchild’s Isoplanar Integrated Injection Logic technology. 
This bipolar technology and a sophisticated pipeline 
architecture combine to give the F9445 very fast execution 
times. The processor has eight program-accessible registers 
and the capability of directly addressing 128K 
bytes (64K words) of memory. Up to 4M 


The F6800 is 
a monolithic 8-bit 

microprocessing unit 
(MPU) forming the central 
control function for the Fairchild 
F6800 family. Compatible with TTL, 
the F6800, as with all F6800 system 
parts, require only one +5.0 V power 
supply and no external TTL devices for bus 
interface. The F6800 is capable of addressing 
65K bytes of memory with its 16-bit address 
lines. The 8-bit data bus is bidirectional as well 
as 3-state, making direct memory addressing 
and multiprocessing applications realizable. 


F6847 

F68488 
F6850 

F6852 

F6854 

F6856 

F6882 

F68A00 
F68A02 
F68A09 
F68A10 
F68A21 
F68A40 
F68A44 
F68A45 
F68A50 
F68A52 
F68A54 
F68B00 
F68B02 
F68B09 
F68B10 
F68B21 
F68B40 
F68B45 
F68B50 
F68B52 
F68B54 


PRODUCTS MANUFACTURED BY 
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FAIRCHILD 


A Schlumberger Company 
ONE OF THE WORLDS LEADING 


SEMICONDUCTOR MANUFACTURERS 


Slimline 8” Disk Drive, Double Slimline 5'3" disk drive, Double esse 
Sided, Double Density, No AC sides, double density, 1 mbyte 
Power Required, 3ms track to unformatted, 3ms track to track, 
track, 1.6 mbytes unformatted 80 track/side, 5922 bits/inch, Steel 
77 track/side, 10° bit soft error rate. band drive system 


B51 $259: tax 
B52 $365+ tax 
B91 $420: tax 
B92 $525+ tax 


Stanaard size 8" drive, Double Slimline 5'" disk drive, Double B51 $520> tax 

sides, double density, 3ms track sides, double density, 96 B52 $620: tax 

to track access, 1.6 mbytes track/inch, 9621 bits/inch, 1.6 B91 $POA+ tax 

unformatted, 77 track/side, 10* bit mbytes unformatted, 3ms track to B92 $POA+ tax 
soft error rate track access, 77 track/side 


(to Suit Tandy & system 80 etc computers) 
with Box & Power supplies 


+ 20% TAX 


AMAZING NEW 
CP-80 PRINTER 


“QUALITY PRODUCT 
MADE IN JAPAN 


+ 20% TAX 


12 MONTH WARRANTY $27.50 /10 
5% SOFT SECTORED +20% TAX 


S-Side Double Density Full Range in Stock 


Simplified circuitry, improved performance 
and dependability have been successfully 
realized with the use of ICs throughout 

© A vertical amplifier provides as wide a 
bandwidth as DC to 15 MHz. as higha 
sengitivity as 10 mV/div. and a low input 
capacitance @ A sweep rate extends from 

0.5 usec/div to0.5 sec/div in 19 ranges 
Further, TV vertical and horizontal syncs are 
available for measuring video signals and. its 
x5 magnified sweep. its range of 

application is extremely wide Very easy X-Y 
Operation of high input sensitivity for 
Lissajous measurements @ Dimensions 
260(W) x 190(H) x 385(D) mm. Weight: 8.4kg 


130mm DUAL-TRACE TRIGGERED 
SWEEP OSCILLOSCOPE 


@ AWG 30 Wire @ 025" 
Square Posts @ Daisy Chain 
or Point to Point e No 
Stripping or Slitting Required 
JUST WRAP e@ Built in Cut Off @ Easy Loading of Wire 
Replacement Wire Spools JUST WRAP 
Wire-Wrapping TRADITIONAL Wire-Wrapping 

JUST WRAP TOOL COLOUR a 


© Battery Tool BW-630 e Hobby 
Wrap Tool WSU-30M e PC Edge 
Connector CON-1 @ DIP/IC 
Extractor Tool EX-1 

@ DIP/IC Insertion Tool 
INS-1416 @ PC Card 

Guides & Brackets TRS-2 


e ‘i © Mini-Shear with Safety JW-1-B (BLUE) 
sons tie err Clip MS20 e 14, 16. 24 and JW-1-W. (WHITE) 
@MOS-1416 14-16 Pin IC inserter 40 DIP PIN Sockets JW-1-Y (YELLOW) 
@ MOS-2428 24-28 Pin IC inserter © Terminals WWT-1 JW-1-R (RED) 
@MOS-40 36-40 Pin IC inserter © beat Wire Dispenser 
eWRS-1 — ANTI-STATIC Wrist Strap fore ee 
@PRB-1 Digital Logic Probe -PCB-1 @ Product Catalog 
@PLS-1 Digital Logic Pulsar 
WK-8 CIRCUIT TROUBLE-SHOOTING KIT 

= 
For 025” (0.63mm) sq post “MODIFIED 
1S a battery operated wire-wrapping tou: wrap. positive indexing. anti over- 
also available in reversible models for wrapping device Complete with Bit and 
wrapping and unwrapping operations Sleeve 
Back Wire BW-630 FOR AWG 30 
Force Wrap- Un- Size BW-2628 FOR AWG 26-28 
y ping wrapping BT-30 BIT FOR AWG 30 
BW-520 No Yes No AWG 22 BT-2628 BIT FOR AWG 26-28 
BW-520-BF Yes Yes No Thru uN2630 FOR AWG 30 and AWG 26-28 
BW-520-U No Yes Yes AWG 30 Supplied less bit and sleeve 


BW-520-BF-U Yes Yes Yes 


DESCRIPTION 
OK Industries Inc., introduces a new line of Fans and Air RF 180-230 
movers to meet all applications. These dependable but 
surprisingly low cost fans are designed to meet any 
commercial or production application. All of OK’s fans 
are of sturdy all-aluminium die-cast housings. This 
heavy-duty construction is built for high reliability in 
all environments. RF 4120-230 

The RF 180-/230 delivers up to 33 cubic feet of air per 
minute even with the compact size of 3%" (79.5mm) 
square x 1.63” (41.5mm) slim. This compact fan is ideal 
for all low profile cooling applications where small size 

but excellent performance is required. Surprisingly Finger Guards 
light-weight. 
The RF 4120-230 is a long-life high performance fan for 
any general cooling purpose. 


115V MODELS 
Features: 


ALSO AVAILABLE « sree 
© 470" /119.5mm) square x 1.51” amceminy thickness, PRICES PLUS 20% S/TAX 


50’ SPOOL 

100’ SPOOL 

Wire f i i AWG-30 (0.25 mas Satelit 
ire for wire-wrapping, - 25mm ' 

wire, silver lated, balla conductor, easy teal sy — Wad eEear 


8 colours available ex stock. Red, Black, Blue, Yellow, 
Green, Purple, White, Brown. 


CIT. 820 CIT. 2428 
8 to 20 pin 24 to 28 pin 
DT 900 


CiT. 22 CIT. 3640 pin 


22 pin 36 to 40 pin 
NOTE PRICES PLUS 7.5% S/TAX RESELLER AND'QUANTITY 
IF APPLICABLE. DISCOUNTS ON APPLICATION. 


[o) 
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A hazardous shipboard landing formed part of Dick Smith’s 
recent around the world solo flight in a helicopter. This is 


the story of that landing. 


On July 22, 1983, Dick Smith landed at 
Fort Worth, Texas, 50 years to the day 
after Wiley Post arrived back in the USA 
to complete the first ever solo flight 
around the world in a fixed wing aircraft. 
Dick’s landing marked the first ever 
around the world solo flight in a rotary 
wing aircraft (or helicopter). 

In planning his round the world solo 
flight, Dick Smith had two main aims: 
first, to prove that despite the existence 
of fast commercial airliners there are still 
worthwhile aviation pioneering goals 
to be achieved; and second, to 
demonstrate the range, versatility and 
dependability of the modern helicopter. 

The world circumnavigation was 
accomplished in three stages. Starting in 
Fort Worth, Texas, Dick crossed the 
Atlantic to London in the spring of 1982. 
The second stage, London to Sydney, 
was completed later that year. The last 
stage was set for the Northern 
Hemisphere summer of this year and 
Dick sought landing rights for refuelling 
in. many countries: Indonesia, the 
Philippines, Japan, the USSR, Canada and 
the USA. Permission to land was granted 
in all cases except for the USSR. Not only 
was permission refused, but Dick was 
warned that infringement of the sensitive 
boundary zone between the USSR and 
Japan could mean being shot down 
without warning. 

The subsequent downing of the Korean 
jetliner by Soviet fighters during 
September illustrates that last point all 
too graphically! 

The problem was that unless a 
refuelling stop could be arranged 
between the northern tip of Japan and 
the American base at the western end of 
the Aleutians, Dick could forget about 
his ambition to circumnavigate the 
globe. The distance, over 1400 nautical 
miles, was beyond the range of his 
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modified Bell Jet Ranger. The distance is, 
in fact, greater than that between 
Australia and New Zealand — imagine 
flying that in a tiny helicopter! 


How | got involved 


The phone rang one day in early June 
and Dick asked me how my farm was 
going. “OK,” | answered. “What would 
you like?” 

| soon got my answer. He wanted me 
to leave the farm, fly to Tokyo, board a 
container vessel which would then 
steam to a spot off the Kuril Islands, and 
supervise a mid-ocean landing and 


KURIL ISLANDS. J 
(USSR) 


Across the Pacific 
y helicopter 


—a hazardous shipboard landing 


by DON RICHARDS 


refuelling operation. He would then 
complete the leg to the Aleutians and | 
would continue with the ship to Seattle 
on the West Coast of the USA (having no 
other option!). | would also keep 
continuous contact with the helicopter 
by amateur radio. This was essential as 
Dick anticipated that at times he would 
be flying at only a few hundred feet 
above the ocean and would have only a 
few seconds to give warning of any 
failure. 

During stages one and .two of his 
around the world attempt, Dick had 
made contact with many amateurs using 
his Collins HF 220 SSB set and using the 
call-sign VK2DIK. These contacts he 
found interesting and useful. 

The container vessel would carry a 
Yaesu FT-ONE transceiver and | would 
keep Dick informed of weather 
conditions in our area before he left 
Japan and during the course of the flight. 
The area off the Kurils is prone to heavy 
fog as warm fronts from the continent 
meet the cold, moist air over the ocean. 
If, after passing the point-of-no-return, a 
shipboard landing was judged 
impossible because of visibility, wind or 
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REFUEL, TAKE OFF 


sea conditions, Dick would have to turn 
to the doubly inhospitable coast of the 
USSR and hope for the best. 

So that was how | came to be on board 
the M/S Hoegh Marlin on the night of 
Tuesday, June 21, in my _ cabin, 
surrounded by cartons of radio gear, 
wire dipoles, half a dozen enthusiastic 
Japanese technicians and not a little 
confusion. All was eventually sorted out 
and by 11 o'clock that night we were on 
the air with the FT-ONE and dipoles that 
loaded well on the 15-, 20- and 40-metre 
bands. The technicians from Yaesu 
departed happily, munching the last of 
the hamburgers. 


Dick had been forced down by bad 
weather at a small fishing village on the 
coast of Japan a few hours flying out of 
Tokyo. The low pressure system that had 
caused this hold up was to travel with us 
and haunt us for the next few days. He 
then had completed the flight to Tokyo 
and visited the Hoegh Marlin that 
afternoon to review the plans. We 
prepared a duplicate chart to the one 
that Dick would carry in the aircraft so 
that | could plot his position reports. This 
work was done in the corridor outside 
my cabin, head down tail up, subject to 
the incredulous comments in Norwegian 
from passing crew members. 


The final plan was for Dick to fly the 
helicopter from Tokyo to Kushiro, a 
northern airport in Japan, where a 
ground station would be set up at the 
shop of the local Yaesu dealer. 
Meanwhile the Hoegh Marlin would 
proceed from Tokyo towards the 


‘eon 


rendezvous and | would maintain 
contact with VK2DIK helicopter mobile 
and, later, the ground station at Kushiro. 
We would also look for the opportunity 
to test the radio homing beacon whilst 
thé helicopter was airborne. 


On the day of the rendezvous, when 
the vessel was about seven hours 
steaming from the proposed meeting 
place, Dick would leave Kushiro and 
follow a course that took him along the 
boundary of the Buffer Zone and then fly 
east to the vessel with the intention of 
locating her and making the landing. 
Once that course of action had been 
taken, there would be no turning back as 
insufficient fuel would remain to make 
the coast of the USSR. 


After landing on the Hoegh Marlin, VH- 
DIK would be refuelled and sent on her 
way to the American base of Shemya in 
the Aleutians, some 700 nautical miles to 
the northeast. Radio contact would be 
maintained throughout, starting on the 
40-metre band and changing frequency 
as necessary. 


Safely on deck, Dick Smith greets the crew of the M/S Hoegh Marlin. The huge container ship is shown below. 


This was the program: 

@ Tues June 21 Ship leaves Tokyo for 
rendezvous. 

@ Thurs June 23 VH-DIK leaves Tokyo 

for Kushiro and we 

conduct test of 

shipboard beacon. 


@ Fri June 24 Set up base station 
Kushiro. Prepare 
helicopter for de- 
parture. 

@ Sat June 25 VH-DIK to leave 


Kushiro for shipboard 
landing and re- 
fuelling. Helicopter 
to then leave ship for 
Aleutians, and vessel 
to resume course for 
Seattle 


Amateur contacts 


After leaving Tokyo, | made contact at 
least daily with a group of Australian 
amateurs, using the frequency of 
21.385MHz during daylight and 
14.136MHz in the evenings. The group 
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Just after touch-down, helicopt 
VH-DIK is dwarfed by its sea-goir 
landing pad. (All photos by tt 


Across the Pacific by helicopter 


consisted of Harry Caldecott VK2DA, 
Pierce Healy VK2APQ, Mike Barry VK2IH 
and Ron Payne VK2DBH. 

| had also chosen working frequencies 
for the various bands which | had 
programmed into the FT-ONE, as Dick 
had also done with the Collins. | could 
change frequency with the turn of a 
switch but | regretted not having a co- 
axial switch to change dipoles. 

After the Hoegh Marlin left Tokyo the 
weather pattern deteriorated. The low 
pressure system that had delayed Dick's 
arrival in Tokyo was still with us and 
moving at the same speed and in the 
same direction as we were. It reduced 
the ship’s speed to 13.5 knots and every 
now and again a bump and shudder 
would run through the ship as she put 
her blunt bow into a solid wave. 

It looked as though we were going to 
be south of the rendezvous point for 
touch-down which would mean a longer 
leg to the Aleutians and the possibility of 
the helicopter running out of fuel or 
daylight, or both! It could also mean 
head-winds of up to 20 knots, thus 
further reducing the helicopter’s range. 

On Friday 24th, good contact was 
made with the ground station at Kushiro 
on the 40-metre band. A party seemed 
to be in progress at the dealer's place. 
Dick was surrounded by transceivers, 
switches and ATU’s and some 15 
Japanese, none of whom appeared to be 
able to speak English. However it was a 
good party, as was the one we had on 
board to mark the longest day. The 
Norwegians celebrated the day by 
standing around the bar with drinks on 
the house. What a pity that some of 
these quaint customs are not observed 
in our part of the world! 

That afternoon, the captain of the 
Hoegh Marlin held a final briefing for 
those who were to take part in the 
refuelling operation. Several important 
safety precautions were to be followed: 
life rings on strong lines were to be 
attached to both port and starboard 
sides, a fire team in full reflective 
clothing was to stand by with pressurised 
fire hoses and extinguishers laid out on 
deck, and two men were to stand by a 
small life raft that could be lowered in 
seconds. The fuel drums were stored on 
the foredeck, ready to be rolled aft only 
after the helicopter had landed. 


A hazardous flight 


At 0340 Japanese standard time on 
Saturday, June 25, VH-DIK lifted off from 
Kushiro Airport in heavy rain and started 
flying along the coast of Japan for the 
first turning point about 80 nautical miles 
out over the ocean and on the edge 


of the Japan/USSR buffer zone. 
Communication was immediately 
established between the Hoegh Marlin 
and VK2DIK on 7.060MHz. 

By 0445 the rain had cleared and soon 
after the tops of volcanoes on the chain 
of islands that make up the Kurils were 
visible from the aircraft through low 
cloud. The Hoegh Marlin’ was 
proceeding on course to the rendezvous 
in patchy fog and poor visibility. Each 
time | looked out the window | became 
more doubtful about our chances of 
making a rendezvous. The ship was 
travelling at maximum = allowable 
sustained revs but we were still under 
the influence of the low pressure system 
with head winds and swell from the 
north. 

Conditions at the ship gradually 
improved and by 0700 the fog had lifted 
and the cloud base was at about 500ft. 
To our west, Dick was flying above thick 
cloud with the occasional volcano peak 
poking through and the height of the 
cloud base unknown. 

To descend through the cloud hoping 
for a fog-free space between the cloud 
base and the water could lead to 
disaster, so | was asked to advise the 
Department of Civil Aviation and 
Canberra Operations that the landing 
may have to be aborted. If that 
happened, VH-DIK would be forced to 
fly into USSR air space in an attempt to 
seek a landing. Harry Caldecott, VK2DA 
was standing by on 14.146MHz and ¢ 
passed the message to him for action. 

Dick's wife, Pip, and daughters Hayley 
and Jenny were listening to our radio 
conversations at the family home in 
Sydney and, after some prompting, Dick 
remembered that it was Jenny’s birthday. 
So, despite the forbidding surroundings 
and the hidden tensions a rich baritone 
voice floated over the airways: “Happy 
birthday to you, happy birthday to you, 
happy birthday dear Jenny ...” and so 
on. For a moment, | had a vision of 
hundreds of listeners around the world 
reaching for the gain control before 
something horrible happened to the 
front end of their receivers! 

At the Hoegh Marlin conditions were 
steadily improving. The fog had 
dispersed completely and the cloud was 
lifting and looked like breaking up 
altogether. | had also received a report 
from Shemya, in the Aleutians, that 
conditions there were reasonable with 
high visibility and light winds. 

From 9 o'clock that morning onwards | 
was in continuous contact with the 
helicopter. Around the ship conditions 
were almost perfect for a landing; the 
cloud base was about 1000ft, the wind 
5kts from the north, the sea slight and 
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the ship rolling no more than about 3°. 
At the helicopter things were quite 
different. Dick could not see the ocean 
and could only guess at conditions 
below the cloud base. He could still see 
the tops of volcanoes on his port side 
rising through a solid mass of cloud. A 
decision had to be made within minutes 
either to penetrate the cloud and search 
for the ship in unknown conditions or to 
head west into the USSR looking for a 
place to land. 

Dick decided to have a closer look at 
the islands and see whether a landing 
would be possible. He came back to me 
with a report of steep, ice-covered cliffs, 
small glaciers and a narrow space 
between the cliffs and the edge of the 
crater that could be wide and _ flat 
enough for a landing ... but not very 
promising! So we proceeded towards 
the rendezvous and Dick kept to the 
buffer zone hoping for an improvement 
within the short time left. 

Tension was rising at both ends of the 
communication chain! | brought the 
Master of the Hoegh Marlin to the 
microphone to reassure Dick of the 
conditions surrounding the ship, being 
careful not to apply any pressure that 
could mar his judgement. | kept on 
reporting conditions at the ship and Dick 
kept telling me how impossible the 
islands looked for a landing. 

Then, a break in the clouds, a sight ot 
the ocean and Dick was through; off to 
the ship, in the narrow space between 
the cloud base and the water, in good 
visibility. VH-DIK was now homing in on 
the beacon, approaching us from about 
60 miles away and in direct contact with 
our skipper on the bridge. The ship 
swung head to wind and speed reduced 
for the landing. 

“1... well made it!” were Dick’s first 
words as | opened the helicopter door, 
an obvious release of tension from a 
man who seldom uses strong language. 

The fuel drums were rolled from their 
position forward and | commenced 
refuelling. About 170 gallons US were 
used to bring the aircraft tanks back to 
“full” and, after a quick lunch, Dick was 
ready to head for the US Airforce Base at 
Shemya. Time was important as there 
could be headwinds and Dick had to find 
the base and land before dark that 
evening. 

The take-off crew stood by, the deck 


was cleared, the fire crew stood ready 
and the helicopter turbine started. After 
what seemed minutes the overloaded 
aircraft lifted from the deck. Maximum 
overload power could be sustained for 
only a few seconds. The helicopter nose 
dipped for forward motion and VH-DIK 
moved swiftly over the deck, missing the 
hold-down studs by inches. A quick 
circuit of the ship and away she went for 
Shemya. The Hoegh Marlin changed 
course for Seattle and we all breathed 
freely. 

| maintained contact with the aircraft 
on the leg to the US base until the airport 
radio came up and talked Dick down in 
the gathering dusk. 


Champagne 

That evening the skipper opened the 
bar for a champagne celebration and we 
reviewed the landing and take-off. All 
had gone well. Good navigation at both 
the helicopter and the ship meant that 


ay 


each knew where the other was during 
the entire flight. Once through the 
cloud, the beacon guided the aircraft to 
within visual range. Then it was over to 
each skipper, one to manoeuvre the 
boat to minimise pitch and roll and the 
other to make the landing. The take-off 
had been successful, but only just. The 
overloaded helicopter had almost fouled 
the deck-studs as the ship rolled on lift- 
off. 

Communications had been excellent 
throughout, both myself and the ground 
station plotting each position as 
reported and, in the later stages, passing 
each plot to the bridge. We were able to 
keep VK2DIK informed of our weather 
and sea conditions as well as alert the 
authorities that a landing in the USSR 
would be necessary unless the cloud 
lifted. 

The sole communication from the 
aircraft during the 15 hours of flying time 
had been by amateur radio — to the 
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SPECIFICATIONS 
Printing system — Impact dot matrix 
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base in Japan and to the Hoegh Marlin. 


The most difficult part of the operation, 
and the most courageous decision, was 
for Dick Smith to leave his grip, however 
tenuous, on the half-hidden islands and 
grope through the overcast to find a 
vessel 60 miles away. In doing this Dick 
knew that if he were not successful, a 
return to the coast for landing would be 
almost impossible. 

Special tribute must also be paid to the 
skipper and crew of the Hoegh Marlin. 
They were all vitally concerned that 
everything should go according to plan 
and regarded the operation as a test of 
their seamanship. Without their 
professionalism, the landing would not 
have been possible. 


Dick, for his part, was delighted with 
the organisation and success of the 
operation. He was to comment later on 
the contrast between sitting in the tiny 
bubble of the helicopter for seven hours 
and, within minutes of landing, having a 
smorgasbord with the skipper in the 
comfortable dining room of the Hoegh 
Marlin 


The shipboard landing, although 
important in skill, training and 
coordination of a number of disciplines, 
forms only part of a much _ bigger 
achievement: that of the first solo 
circumnavigation of the world by 

rotary wing aircraft. Q 


ALPHA-80 


Interface — Centronics standardised parallel interface (TTL level) built in printer 

Matrix Character mode 9 x 7 matrix, Graphic mode 6 x 6 matrix 

Printing direction — Character mode Bi-directional printing with logical seeking 
function. Graphic mode Uni-directional printing from left to right 

Number of characters per line — 80/96/131 (40/48/66 for double-width characters) 

Printing speed — 80 characters/sec. 

Character set — JIS 160 codes/ASCIl 96 codes + International character codes 64 
graphics patterns 

Character size — 2.0 (W) x 2.6 (H) in mm in case of 80 columns/line 

Character space — 2.54mm (1/10 inch) in case of 80 columns/line 

Line space — 1/6, 1/8 or 1/12 inch 

Paper feed system — Friction type Friction feed, Tractor type Variable sprocket feed 
or friction feed 

Line feed speed — 7.5 lines/sec at 1/6 inch spacing, 10 lines/sec at 1/8 inch spacing 

Buffer capacity — 2K bytes 

Other important functions — Form feed. Diagnostic printing. No-paper detection 


— ONLY 399 inc. tax 


Cc 
x 
Retail Division of EMONA ELECTRONICS P/L 


649 George St, Sydney, NSW 2000. Phone: 211 0531 


ASK FOR DETAILS) _ ONLY 


EMPTROMIECS 


Functional specifications 

Printing method: Serial impact dot matrix 

Printing format. Alpha-numeric — 7 x 8 in 8 x 9 dot matrix field 

Character set 228 ASCII characters, Normal and italic alpha-numeric fonts, symbols and semi- 
graphics 

Printing speed: 80 CPS. 640 dots/line per second 

Line feed time Approximately 200 msec at 4.23mm (1/6') line feed 

Printing direction: Normal — Bidirectional. logic seeking. Superscript and bit image graphics — 
Unidirectional. left to nght 

Line spacing: Normal — 4 23mm (1/6 ). Programmable in increments of 0 35mm (1/72') and 
0.118mm (1/216") 

Columns/line: Normal size — 80 columns. Double width — 40 columns. Compressed print — 
142 columns Compressed/double width — 71 columns. The above can be mixed in a line 

Paper feed Adjustable sprocket feed and fricion feed 

Paper type Fanfold Single sheet 

Interface specifications 

Interface Standard Centronics parallel. Optional RS-232C (SERIAL) 

Data transter rate. 4000 CPS max 

Synchronisation: By external supplied STROBE pulses 

Handshaking By ACKNLG or BUSY signals 

Logic level Input data and all interface control signals are TTL level 


425 inc. tax 


CORRESPONDENCE & MAIL 
ORDERS: 
Box K21, Haymarket 
NSW 2000, Australia 
WRITE, PHONE OR CALL IN! 
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BANKCARD HOLDERS — 
PHONE YOUR ORDERS 


TOLL FREE! 
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AUSTWIDE 


NEXT DAY DELIVERY 


VIA 
JETSERVICE 


(CAPITAL CITY & SUBURBAN AREAS) 


VELOSTAT 


Non-static sheeting for storing CMOS IC's, 
LSI's etc. 1000 times better than aluminium 
foil. Will store up to 150 IC's on one 225 x 


ispiccabac 
TOP QUALITY —— 
XTALS | HEATSINK COMPOUND 
. Heat conducting paste facilitates 
oie 10+ heat transfer from semi to 
Y 1000 1.0000 mHz Parallel $11.50 $10.25 forte wa vee ee 
Y 1003 1.8432 mHz Parallel 9.50 8.75 semiconductors 
Y 1006 2.0000 mHz Parallel 7.50 6.75 : 
Y 1010 3.5875 mHz Series 3.00 2.75 
Y 1012 4.0000 mHz Parallel 5.00 4.50 
Y 1015 4.1940 mHz Parallel 5.00 4.50 
Y 1017 5.0000 mHz Parallel 5.00 4.50] H 1600...7.5g Pack........ $1.20 
Y 1018 6.0009 mHz Series 5.00 4.50 New trade pack 
Y 1019 8.0000 mHz Series 5.00 4.50 
Y 1020 10.0000 mHz Series 5.00 450] H1610...150g Pack..... oi $7.50 
Y 1025 12.0000 mHz Series 5.00 4.50 SAVE UP TO 33% 
Y 1030 16.0000 mHz Series 5.00 4.50 


NEW HITACHI F SERIES 
SQUARE SCREEN DUAL BEAM CRO 


SUPERB NEW MODEL V152F DC TO 15 mHz 1Mv/D!V DUAL TRACE 


CAT 00152 
e PRICE ONLY 
TAX 
s $ 5 7 9 EXEMPT 


$649 fa 


Features * X-Y Operation * Vertical 
sensitivity 1mMV div. * 10 x Sweeptime 
magnification with 1-touch operation 
* COnvenient Ch1 signal DVM output 


* Z-axis input provided — possible to 
use as CRT display * 0.2us to 0.25 — 
wide sweep range setting »* Five 
modes of vertical operation »* Panel 
layout with colour coding of respective 
functions 


obs Lee et 


Sersiteet 


Sate Ow Dandweatn 
sions slope 
fan ngger inpu 


Sweep time 


Sweep time magnifier 
Man sweep time 


50-5 


e Amplitude calibrator 
Viavetorm Approx TkHz °10% typ 
square wave 
O5V:5% Se | 
100 120 220 240V -10% 
{80 10 6042 apprcs 40W 
__ Approx 275'Wi #19014 
Appros 8 Sg 
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+ 400/\Dimm 
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150mm sheet. 


H0500.....$3.50 per sheet 


DIL SWITCHES 
GOLD PLATE SELF WIPING CONTACTS 


ges 


53050  §A  10Up 
4way $1.50 $1.35 


8 Way $2.00 $1.75 


Powerful New 
6000 RPM 


Mini Drill 
for PC 
Work 


Tons of Torque. 
Just the shot for 
PCB work, 

12vV DC 
operated 

from external 
Power Pack 
1.2mm 

chuck 

Capacity. 
Supplied c/w 
lmm drill bit. 


ein G25 thw’ $12.95 
Drill Bits: 
T2320 (0.8mm) ... $1.25 
T2325 (1.0mm) ... $1.25 


ALTRONICS JIFFY BOXES incredible offer! 


Black plastic Dody with 22 g. aluminium lid and 4 st. screws supplied. Unique horizontal PC 


® 
”) 
3) “Snap In’’ mounts as weli as vertical card guides. Order your PC Boards presized and dispense 
pod with costly stand offs, screws etc. These utility Doxes are used in dozens of E.1 1. and E.A. projects 
zZ Board Width 
re) Box Dimensions Vertical Horizontal Price this month 
fe 0101 150 x 90x 50 90 87 1.90 
f 40102 195 x 113 x 60 106 103 2.90 
Z H 0103 130 x 68x41 62 60 1.80 
H 0105 83 x 54x 28 50 47 1.20 
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The AS-20 is a rugged, rellable general purpose 
pubic address amplifier. Designed and manu- 

ctured in Australia this amp is suitable for use by 
schools, sporting clubs, function centres and in 
professional Installations (paging systems, back- 
ground music). 


* Balanced Low Z mic input 

* Unbalanced Low Z mic input 

* Mic muting function (mutes program music 
with PA announcement) 

* 4-16 OHM Output »: AUX Treble and Bass controls 

* 100V Balanced line output 

* Full 20 Watts RMS into 8 OHMS 

* Short circuit load protection 

* Less than 1% Distortion. 


WHY PAY OVER $200.00 
FOR AN INFERIOR UNIT? 


SiGe bie eremeenine’ $149.00 


8 INCH WIDE RANGE 
DUAL CONE SPEAKER 


200mm (8 in.). 10 Watts Max. power input. Public 
Address, Background Music. Ideal Hi Fi extension 
speaker. Includes transformer holes at 51mm. 
Over 30,000 sold in Australia! 

Mounting holes 140 x 140mm. 


8 INCH 
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Syunauinent P 
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“e pe cad reference 
covering 40Xx, 45Xx CMOS family’s 
along with specialty devices such as 
LCD drivers, telephone and general 
communication functions and In- 
dustrial control. 
ee essential In all spheres 
el 5 


MOTOROLA MECL DATA 
B 1100..... aja tdiatarsror $9.95 


EntMiter Collector Logic (ECL) Is 
today's fastest form of digital logic 
roviding the most direct way of 
ieroving | sy system performance. 


jousty to get 
mariat Myrovides data on the 10KH, 
10K and Ill families, MECL memory 
and PLL CHIPS. 


MOTOROLA OPTO DATA 
BENT B csais siosiarciataie tcarararcneiaie cists certs veel aeaae $8.95 


Handy reference provides data and application notes on opto 

couplers, Infra red LEDS, Photo transistors and a complete chapter 

on fibre Optics, a Somnininications is system which Is fast gaining 
usage worldwide. VERY EDUCATIONAL. 


MOTOROLA POWER DATA 
BETO: sia sc cers iaices os wernt pen awe ae aes $12.95 


Motorola are the undisputed world leader In Power Transistors, 

Renowned for their low cost and reliability. Book Includes a9 page 

selection guide, application notes and Data Sheets for over 7 
Devices, 989 pages. Previously over $20.00. 


TOP QUALITY 


PAGING MIC 


STURDY 
ROBUST BASE 


Has tapered low frequency 
response for articulate speech 
reproduction. Low impedance 
balance line. PTT switch with 
lock facility. Additional switch 
contacts for remote switching, 
muting etc. Gooseneck 
approx. 350mm. 


CO166...... $59.95 


SUPER SPECIAL 
SPEAKER TWIN FLEX 


2 x 19/.193 


35¢c/m 
$34/200m 


~ 


W0204 .... RED TRACE 
WO205 BLACK TRACE 


PROFESSIONAL 


HORN SPEAKERS 


BOTH MODELS FULLY 
WEATHER PROOF 


NOW IN USE WITH 
THE WEST AUSTRALIAN EDUCATION DEPT AND PWD 


30 WATT WITH LINE TRANSFORMER 


Multitap inbuilt line transformer allows taps 
330/30W, 660/15W, 1000/10W, 2000/5W. Universal 
swivel mounting bracket supplied. 


CO0ES «axis ckaenaendcs aaeaacns $69.95 
4 or More............0000 ee. $67.80 


15 WATT WITH LINE TRANSFORMER 
Multitap inbuilt line transformer allows Z taps 


660/15W, 1K/10W, 2K/5W, 4K/2.5W. Mounting 
bracket clears line T X allowing rear wall mounting. 
FG oo Svcs eads cvndntesiaddns $59.95 
4 or more.............00000. $56.00 


20W HIGH POWER 
SPEAKER TRANSFORMER 


Primary Power Taps (100V 
Line) 1.25/2.5/5/10/15/20W 
(Halve these for 70V_ line) 
Secondary Taps 4/8/16 OHMS. 


m1120....$10.80 
10 or more$9. 90 


4w MULTI- PURPOSE 
SPEAKER TRANSFORMER | 


Primary: 2.5K, 5K OHMS 
Secondary: 2, 4, 8, 16 OHMS 
Frequency Response: 30 Hz 

- 12 KHz. Mounting hole 
centres 51mm. Ideal for high 
quality constant voltage 


PA systems. 
M1105...... 4.95 ste 
40 Up each $4.50 GRAIN ‘OmIENTED 


TOP SELLING MOTOROLA BOOKS 


IF YOU MISSED OUT LAST TIME, ORDER NOW! 
LATEST EDITIONS JUST ARRIVED 


MOTOROLA MASTER 
SELECTION GUIDE 
B 9104. 2 e003 cee es $7.95 


The most useful book ever printed. 
Covers MOS IC’S listed by function. 
LINEAR IC’S listed by function. INTER- 
FACE IC’S listed by function. LSI, 
memory. TTL ECL power products, 


application and ratings. RF, 
signal and opto devices listed | BY 
application and ratings. Essential 


MOTOROLA MICROPROCESSOR DATA 
4.9 


B20 ico sistoiess cicinn ts. wabnaintarsie sateen Saieantslinie, dee $1 


Over 1200 pages covering all aspects of motorola’s microprocessor, 
microcomputer and peripheral components. A clearly written 
Manual providing all the data necessary to design and bulld a 


working computer system from scratch 
00's of circult 
programme routines. 


MOTOROLA 
MEMORY DATA 


MOTOROLA 


examples, flow charts, Truth Tables and 


Data given for all devi 
TERRIFIC VALUE 


MOTOROLA 
LINEAR IC’S 
Bo PAAG. ssciin:s ats scsee. st $9.95 


Popular data manual. At last readly 


avaliable. Approx. 800 pages, full 
Data Design proceedures and equiv- 
alent listings for 1000's of devices 
under headings OP AMPS, VOLTAGE 
REGULATORS, CONSUMER CIRCUITS 
(eg. TV, AUTOMOTIVE, POWER), HIGH 
FREQUENCY CIRCUITS and SPECIAL- 
PURPOSE CIRCUITS 


B VI Sscs coisa vascnwar vases ses eeeew soe tases ? 1.50 


Complements the Linear IC Manual. Gives data, design proceedures 
and equivalent listings for: MEMORY /MICROPROCESSOR SUPPORT, 
LINE DRIVERS/RECEIVERS, TELEPHONY, COMPARATORS, VOLTAGE 
REFERENCE AND DATA CONVERSION DEVICES 
Includes comprehensive selector guide. 


MEMORY 


DATA MANUAL 


An absolute must for the micro- 
processor Buff. This Is the latest 
reprint of Motorola's famous 
Memory Data Manual and Includes 
all the latest specifications and 
gestion application data on TTL RAM, 
PROM, MECL MEMORY, MECL 
RAM, MECL PROM, MOS pb liag 
RAM, MOS static RAM, MOS EPROM 
MOS EE PROM and MOS ROM 
Worth many dollars more! 


1108: cue aaver veg.nc $9.95 


Essential reference for the 
enthusiast and engineer alike. De- 
signing, buliding and servicing 
digital circuitry Is an absorbing pas- 
time. Data for the LS, ALS and FAST 
families along with design con- 
siderations and circult character- 
istic are logically presented In this 
manual, making It quick and easy to 
use 
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We musin’t kill CD for the sake o 


Compact disc is by far the most promising 
system so far devised to bring top quality 
sound reproduction into the home. Yet, like 
the fabled goose, it is in danger of being 
fatally mauled by those who are over- 
anxious to get their hands on the golden 


eggs that it will hopefully lay. 


I've had a few uneasy feelings, of late, 
about the industry’s approach to 
compact disc but what brought the 
matter to a head and triggered the 
above title and introduction was a news 
item in the October issue of the 
American journal “Stereo Review”. | 
quote: 

“Sales of Compact Disc (CD) players in 
Japan are expected to overtake those of 
conventional turntables during the fall 
... NAD is preparing to launch a CD 
player this winter . . . Technics will begin 
selling a $700 CD player in the US any 
day now . .. watch for a number of $599 
CD players from various sources by 
January and some $399 bare bones 
machines next spring or summer.” 

The first part of the paragraph is 
interesting but routine. Demand for CD 
players was expected to escalate rapidly 
but, even so, it must be particularly keen 
in Japan to be overtaking that for 
conventional phono decks, already. 
Prices were expected to fall with rising 
production and the announcement of a 
$700 CD player from Technics for the US 
market holds no real surprise. Nor is it 
surprising that other companies should 
be looking beyond the Technics release 
to a figure of $600 (sorry, $599). 

But the sting in the tail is the throw- 
away remark about “bare bones 
machines” next spring or summer. 

Just like that ... good grief! 


With friends like these. . . 


As | remarked earlier the compact disc 
is the most promising system yet devised 
to bring top quality sound reproduction 
into the home. It has won world-wide 
acceptance, a unique degree of 
cooperation and faces no immediate 
rival. It has presented the world hifi 
industry with a never-to-be-repeated 
opportunity to launch and maintain a 
new standard of quality but, with 
compact disc commercially less than a 
year old, a section of the industry is 
apparently talking blithely about the 
release of “bare bones’ players. 

With friends like that, the compact disc 
doesn’t need enemies! 

For sure, the compact disc, and digital 
audio in general, has had its share of 


“enemies” or — to use a less emotive 
term — its share of critics who have 
expressed strong dislike, both for the 
sound and the theory behind it. 
However, it is hard to see such opinion 
prevailing at this late stage. 

As for the sound of digital 
reproduction, there seems to be 
emerging recognition that much of the 
dislike is traceable, not to the digital 
system itself, but to an unaccustomed 
transparency which exposes limitations 
at the source, previously masked by 
analog processes: poor acoustics, multi- 
miking with its many phase problems, 
and distortion in the mixing and effects 
equipment. 

Indeed, as enthusiasts become more 
accustomed to compact discs, one of 
their most frequently heard complaints 
has to do with the inclusion of program 
material which has come from an analog 
source! How the pendulum has swung! 

The theoretical objection to digital 
audio is based partly on rejection of the 
sampling concept per se, and partly on 
the conviction that the samples are not 
sufficiently small, particularly for lower 
level signals. In short, they (the 
objectors) dislike the whole idea of 
reconstructing a waveform from samples 
but, if it is to be done, then at least the 
samples should be defined by something 
more accurate than a linear 14-bit or 
16-bit digital system and perhaps should 
be a logarithmic sampling system. 

It is difficult to reject the sampling 
principle out of hand because, as we 
have pointed out on previous occasions, 
AM broadcasting, FM-stereo 
broadcasting and magnetic tape 
recording all involve sampling, with the 
audio contour being recovered from 
pulses of carrier, sub-carrier or HF bias. 

Apprehension about the adequacy of 
the 16-bit encoding/decoding process is 
more persistent, as typified by a letter 
from H. W. Holdaway of Coogee, NSW, 
which was published in “Letters to the 
Editor’ in the October issue. He feels 
that distortion due to sampling error of 
low level signals must surely be as 
serious as crossover distortion in the 
early transistor amplifiers, and just as 
fatiguing to the listener. 
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FORUM 


Conducted by Neville Williams 


He suggests that a modified method of 
encoding/decoding should be worked 
out that would deal more effectively 
with low-level signals. It might 
conceivably involve the use of dbx 
encoding. Says Mr Holdaway: 

“| believe it is important that such steps 
be taken quickly, while yet there is only 
limited software available. Failure to 
come to grips with the problem will lead 
to disillusionment and many unhappy 
customers.” 


Low level distortion 


What Mr Holdaway says is 
undoubtedly true in principle and is, in 
fact, confirmed by Technics themselves 
in the manual for their SL-P10 compact 
disc player: the level of distortion does 
rise with decreasing signal level. There is 
an enormous discrepancy, however, 
between the level of distortion 
anticipated by Mr Holdaway and that 
revealed by Technics’ specifications for 
the D/A conversion process in the 
SL-P10. 

Mr Holdaway mentions (signal) “levels 
of about 1.5% of maximum” as an area of 
concern. It is unclear whether he has in 
mind a percentage of maximum power 
(18dB down) or signal voltage (36dB 
down) but, in both cases, Technics’ 
figures for D/A conversion distortion are 
very small: 0.01% for —18dB, and 0.08% 
for —36dB. Both are way below what 
one might suggest as a level of crossover 
distortion likely to cause listener fatigue. 

Technics show a distortion figure of 
just over 0.1% for a 1.05kHz test tone 
40dB below maximum amplitude. They 
terminate the curve there, presumably 
because they believe that the level of 
distortion products for a fundamental 
beyond —40dB would be below the 
threshold of hearing and/or noise 
ambient. 

By projection of what is essentially a 
linear relationship, one can predict a 1% 
distortion level at —60dB and 10% at 
—80dB. But, while the latter figure looks 
awful at first glance, it is necessary to 
remember that a listener in any practical 
listening situation would be hard put to it 
to hear the fundamental so far down in 
the dynamic range, let alone spurious 


a few easy 


distortion products below that level 
again! 

In any case, while the CD system 
dynamic range is around 95dB or more, 
it is hardly likely that normal music 
programs would be allowed to exceed 
much more than about 75dB below 
maximum output level. 

While much more could be said on the 
subject, on both sides, it has been 
interesting to note the attitude of 
reviewers for “Gramophone” magazine, 
who can scarcely be written off as a 
group of hifi trendies. They accept digital 
mastering as routine and respectable, 
and consistently commend CD versions 
for revealing subtleties of sound and 
performance that-didn’t make it through 
the equivalent analog pressing. 

In the face of that sort of reaction, | 
can't help but feel that our corres- 
pondent is likely to be disappointed in 
his bid to call for a halt and a re-think of 
the whole digital/CD scene. 

But let’s get back to those gentlemen 
who are reportedly planning the release 
of “bare bones” CD players. How do 
they imagine that they will be able to 
strip another $200 from a budget price 
that, itself, remains to be achieved? 

| would not be greatly concerned if 
their answer was simply to cut back on 
the cosmetics and to reduce the control 
facilities to a basic selection of tracks, 
start, stop and pause. At least the buyers 
would be faced with a clear compromise 
which they could accept or reject. 


But | can’t see it stopping there. The 
designers are going to be under strong 
pressure to save dollars also on the 
precision spindle and traverse 
mechanism, the laser tracking circuitry, 
the error correction system, the D/A 
conversion, and so on. 

| have never ceased to wonder at the 
ability of the laser system to track that 
tiny spiral of tracks, but | have also had 
cause to wonder at the distortion which 
results when something goes amiss with 
the tracking. Even though the problem 
may be a single greasy fingerprint on the 
surface, it can cause the affected tracks 
to sound exactly as if they were LP tracks 
being played by a badly mistracking 
stylus — one with insufficient playing 
weight, or suspended on a ball of fluff. 

If some manufacturers yield to the 
temptation to cut back in critical areas, 
they will invite an increase in basic 
distortion, plus traumas of a more 
serious nature if the player fails to cope 
adequately with minor imperfections in 
typical discs. 

It has been said in the past that, unlike 


bucks! 


traditional record players, CD players 
should all sound substantially similar, 
with the difference being mainly in finish, 
appearance and facilities. This should be 
true of players which are adequately 
designed but certainly not of those 
where corners have been cut in vital 
areas. 


| only hope that we are not about to 
replace a race of cheap and nasty phono 
decks with cheap and nasty CD players! 


CD players for the car 


A further area of concern is the 
widespread assumption that compact 
disc players belong automatically in the 
family car. 

It is true that the possibility of in-vehicle 
use was a factor which supported the 
choice of a 12cm diameter disc, rather 
than something larger. It is also true that 
manufacturers expect to be able to 
mass-produce players capable of coping 
with in-vehicle vibration levels. But that 
doesn’t mean that the present 
generation of compact discs is ready for 
the road. 

Amongst other things, in the context of 
home listening, compact discs offer extra 
playing time per side, versatile track 
selection, high quality, low noise and 
high dynamic range. 

On the highway, extra playing time 
could be handy, and high quality 
reproduction would be a bonus, within 
the limitations of what can reasonably 
be installed in a family car. Very low 
system noise would not count in the 
majority of road conditions, while 
versatile track selection would be 
subject to what could reasonably be 
installed and operated in the way of 
push-buttons. 

High dynamic range — already the 
subject of debate for in-home listening — 
is clearly out of place in a car. Even with 
pre-monitored programming, dissension 
is not uncommon between those who 
want to belt their ears with music and 
others who want to talk, or simply to be 
as quiet as they can under touring 
conditions. Not many of us own vehicles 
with partitions between the front and 
rear seats! 

Imagine the problem of bringing into 
this situation recordings in which neither 
the producer nor the musicians have 
been inhibited by the traditional 
constraints on dynamic range. Or where, 
perchance, they may be intent on 
“letting their heads go”. 

If there’s a problem fitting 80dB of 
dynamic range on top of a 45dB ambient 
in a domestic lounge room, how much 
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When your in the market for a car you head for 
“Auto Alley” — 

For you, the electronic enthusiast, tradesmen, 
hobbyist or just an electronic Nut, we've 
created ‘‘Silicon Alley” — better known as York 
Street. So no matter what you need in 
electronics, drop your soldering iron and come 
on in. (OOP'S switch it OFF first) 


SINCLAIR SPECTRUM 
HOME COMPUTER 


Sinclair 2X Spectrum-16K RAM 
Sinclair ZX Spectrum-48K RAM 
Sinclair ZX Printer 


SOFTWARE 


Games 1 to 6 M 
Biorythms 22.50 


Space Raider 19.50 
Chess 25.00 
Raiders 19.50 
Planetoids 19.50 
Flight Simulation 25.00 
Back Gammon 19.50 
Vu-File 27.50 
Vu-Calc 25.00 
Vu-3D 25.00 
Scrabble 44.00 
Hungry Horace 19.50 
Adventure A — Planet of Death 22.50 
Adventure B — Inca Curse 22.50 
Adventure C — Ship of Doom 22.50 
Adventure D — Espionage Island 22.50 
Reversi 25.00 
The Hobbitt 44.00 
Collectors Pack 22.50 
Club Record Controller 22.50 
Horace Goes Skiing 19.50 
Horace & The Spiders 19.50 
Embassy Assault 19.50 
Cyrus — is — Chess 27.70 
ZX — Forth 44.00 


Small Business Account 


LOOKING TO BUY A 
MULTIMETER? 


TWO NEW MODELS FROM 
PARAMATERS 


- MODEL 7040 


Low Cost @ 31/2 Digits @ 0.1% 

Basic DCV Accuracy @ 28 Ranges 
¥e3 @ 2000 Hour Battery Lite @ Hi-Lo 
* : Volt Resistance Tests @ Overload 
5 Protected on All Ranges @ Current 
Ranges to 10 Amps 


$99.00 


. <a, MODEL 601 


Low Cost @ 3'/2 Digits @ 0.1% 


- : and 0.25% Basic DCV Accuracy 
5, Se @ 28 Ranges @ 2000 and 200 
x ? Hour Battery Life @ Hi-Lo Volt 


\ ss Resistance Tests @ Overload 
a ee * Protected on All Ranges @ Current 
ae Ranges to 10 Amps @ Rugged 


construction $69 00 
e 


These are just a few of the many 100's of up-to- 
date Electronic items on display at: 


DAVID REID ELECTRONICS LIMITED 


127 York Street, Sydney, 2000 
or Telephone (02) 267 1385 
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at the 
leading edge 


FIRST 70 MBYTE 5.” WINCHESTERS ARRIVE. 


Vertex Peripherals gave Australia a vote of confidence when they recently shipped 
us their top-of-the-line high performance V-170 Winchester. Boasting an average 
access time of 30 millisecs the V-170 offers an excellent, compact central data 
storage for multi-user systems. Vertex are also shipping 30 and 50 Mbyte product. 


MPI LEAPS TO US No 2 IN FLOPPY DRIVES. 


In anybody’s language that’s big. Buoyed up by the industry trend to slimline 
drives, MPI are delivering both push-button and twist-lock half-height 5%" drives 
as well as staunchly supporting their full sized units. 


IBM dealers will cheer at the Model 58-SLI, a perfect match for the PC at 
considerable savings over the OEM installed product. 
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Specializing in 5” standard and half-height drives to the ST416 interface, 
Miniscribe have carved out a reputation for reliable 5, 10 and 20 Mbyte drives at 
reasonable prices. Daneva Australia now backs the Miniscribe line with their 
years of mass storage experience. 


Miniscribe recently announced that they have successfully negotiated a deal 
making them a preferred supplier on the IBM PC Programme. 


WHISPERING GALLERY. 


PSST! 35.5 Mbytes on a half-height 514” floppy? Look out for this one early in ’84. 
Incidentally we've heard that the same drive will read standard 48 and 96 TPI 
media. 


A double-sided 3” micro floppy is in the works. Following an agreement between 
the big three proposers of the 3” standard a US manufacturer is well on the way to 
launching their own version. We should see product in Australia soon. 


daneva australia pty Itd 

66 Bay Ad. Sandringham Vic 3191 

PO. Box 114. Sandringham. Vic 3191 

Telephone 598-5622 Telex AA34439 VY 
¢. 

Sydney: (02) E&M Electronics 51-5880 

Adelaide: (08) DC Electronics 223-6946 

Perth: (09) Micro Controls 445.2544 

Brisbane: (07) Ballec 369-3900 


FORUM — continued 


greater would be the problem of trying 
to do so in a moving vehicle. In that 
situation, we need more dynamic range 
like a hole in the roof! 


Dynamic range 


In short, a great many compact discs, 
with whispering pianissimos and great, 
shattering sonic climaxes simply will not 
translate from the loungeroom to the 
family car as practical program material, 
quite apart from any consideration of 
road safety due to driver distraction. If 
we are going to travel or even picnic 
with compact discs, we may have to 
select them for low — not high — 
dynamic range. 

Who knows: they may have to be 
produced that way in the first place. 

And, just in case you are thinking in 
terms of car CD players with built-in 
volume compression, let me sound a 
word of warning: No matter how it is 
effected, the end result of compressing 
dynamic range is to raise the level of 
those whisper-soft, down-in-the-ambient 
passages by, say, 20dB. 

Reverting to what we said earlier, if we 
take the low-level passages from a digital 
recording (say —60 to -80dB) and 
artificially boost them by 20dB, they 
come complete with a distortion content 
of between 1% and 10%. 

| would not go so far as to suggest that 
volume compression in car CD players 
will be impractical; rather that it will 
need to be applied with considerable 
discretion. 

In the meantime, | feel that, if listening 
conditions in a vehicle tend to nullify the 
refinements and advantages of compact 
disc, they must also tend to nullify any 
undue haste to discard the present car 
stereo cassette player. Somehow, cars 
and compact cassettes seem to belong 
together. 


And program content? 


Getting away from technicalities, 
complaint is beginning to mount, 
overseas, about the program content on 
some compact discs. 

As mentioned earlier, the most 
frequent complaint is probably the 
inclusion of material from analog 
sources, complete with an inherent 
residual noise and intermodulation 
distortion that can readily be noticed by 
keen ears. 

The important point here, | feel, is not 
the inclusion of analog sourced material 
per se, but its inclusion in circumstances 
which suggest that the producers hoped 
you wouldn’t notice. Analog tracks 
between digitally sourced tracks on a 
demonstration disc provide a classic 


example. 

What is necessary, | believe, is a 
simple, honest notation relating to 
individual tracks or the work as a whole, 
which indicates the nature of the original 
recording, eg, 


* Analog master, 1978. 
+ Digital master, 1983. 


Such notation would not be a final 
word on the quality or the merit of the 
recording but it would be an act of good 
faith to buyers who are technology 
conscious. 


The fact is that an enormous treasure 
trove of recorded sound exists in analog 
form and some of it will inevitably 
gravitate to compact disc — not as a 
technical necessity but as a service to 
those who may ultimately want to 
standardise on the one player. Suitable 
endorsement would allow purchasers to 
understand better what they are buying. 


Playing time 

No less important is the duration of the 
program on a compact disc. They will 
accommodate up to about 73 minutes 
but the figure that has been most 
frequently publicised is 60 minutes and 
this is what purchasers really expect and 
pay for. However, if software companies 
take the easy way out and simply re- 
master the contents of LPs to the one 
side of a compact disc, the playing time 
in many cases will end up at 40-45 
minutes total. 


“Not good enough” say the critics as 
they recall what happened with some 
LPs in the bad old days, which played for 
perhaps 13-14 minutes per side. 
Compact discs are not cheap to make 
and not cheap to buy and it is up to 
manufacturers to ensure that purchasers 
get their money’s worth, even if it means 
re-grouping tracks and re-writing existing 
jacket notes. 

These days, re-grouping tracks does 
not present the risk to quality that it 
once did. If the original masters are 
copied meticulously on to a digital tape, 
they can be edited, copied and re 
assembled under computer control 
without any cumulative quality loss, 
before finally being transferred to 
compact disc. 


Over the past two or three years, the 
world hifi industry has been groggy, not 
from any lack of product, but as the 
result of widespread recession and 
competition from video. Compact disc 
could provide a basis for recovery — a 
steady supply of golden eggs — 
providing they don't kill the goose oF 
inhibit its productivity! a 


The NEW 


KEeF Constructor 
series 


A new generation of drive units from 
KEF is now available to the home 
constructor. KEF’s drive units have 
been improved in terms of reducing 
audible colouration as a result of the 
detailed analysis of speaker vibrational 
characteristics, using computer aided 
techniques. 

Now the improved units and complete 
technical data on them are available to 
you to build a system to your own 
design or to use in any prescribed 
combinations to complete a system 
designed by-KEF. 


~ Model CS7_ 


A new three way design incorporating the 
B139, which was the world's first flat 
diaphragm loudspeaker. The system offers 
an extended bass response and excellent 
power handling capability, with the three 
drive units being combined through a 
computer designed crossover network to 
give a very smooth frequency response 
characteristic with finely detaiied 
reproduction of critical mid-range 
information 


KEEL 


Making it together 
Drive Units 


Certified mail delivery throughout 
Australia & New Zealand. 
Bankcard, American Express and 
Diners Club Cards welcome. 

For full information, write 
to: AUDIOKITS, 

PO BOX 361, 
BROOKVALE, NSW 2100. 


5 Please send me details of KEF a 
Systems Designs. 

i a 

— Name: .................0.008 | 

' Address: .......... 000.0000 0e : 

ao Postcode:............. | 
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Sony /01ES 
PGM Adapter 


At present there is only one way to make sound recordings to the 
same standard as the digital audio disc and that is to use a PCM 
adapter with a video cassette recorder. We recently tested the 
latest PCM adapter from Sony, the PCM-701ES and it produces 
performance figures which beat the best available reel and 


cassette machines by far. 


PCM processors have been developed 
as a solution to the problem of high 
distortion levels and low signal to noise 
ratios found in conventional analog tape 
recording systems. At present analog 
tape systems are one of the weaker links 
in the recording chain, and_ this 
processor goes a long way to remedying 
the situation. 

The PCM-701ES works by sampling an 
audio signal and then digitally coding the 
level of the signal at each sampling 
instant. The digital signals representing 
the audio samples are then combined 
with error correction and control signals 
and the whole lot suitably positioned 
within the standard “lines” of the PAL 
video format. The signal may then be 
taped using a standard VCR, giving 
recording times of up to 130 minutes. 
The format of the VCR is unimportant 
and either “Beta” or “VHS” machines may 


be used. 

The digital coding of the audio samples 
may be switched between a 14-bit 
format and a 16-bit format. The 14-bit 
format is an industry standard while the 
16-bit format is a non-standard format, 
offering slightly better noise and 
distortion figures, worked out by Sony to 
fit into the 14-bit format. The two 
formats appear to be compatible in that 
a tape made using the 16-bit format can 
by played back on a machine equipped 
with the 14-bit format only. 

As with most things, to get better 
performance (ie 16-bit resolution) some 
sort of compromise has to be made 
this case it is loss of half the error 
correction capability. This occurs 
because one of the two error correction 
words in the 14-bit format is replaced 
with the 15th and 16th bits of the audio 
samples in the 16-bit mode. 


38 ELECTRONICS Australia, December, 1983 


Sony’s 701ES PCM 
adapter is a means of 
recording audio in digital 
format on a video 
cassette recorder. 
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Because of the reduced error 
correction in the 16-bit format, 
recordings using this format should be 
made on good quality video tapes. 

The sampling frequency used in the 
PCM-7O01ES is 44.1kHz which gives a 
theoretical upper limit to the frequency 
response of 22.05kHz. In practice the 
response above 20kHz is rolled off by a 
very sharp filter to prevent “aliasing”. 

One obvious question regarding the 
16-bit format is whether this format is 
identical to the 16-bit format used in the 
Compact Disc. If so, this would allow 
direct digital-to-digital recordings to be 
made between the two (providing a 
digital output were fitted to the 
Compact Disc player). 

The answer to this question is no. The 
reason is that all signals in the 
PCM-701ES are maintained in a 14-bit 
word length even when the PCM-701ES 
is Operating in the 16-bit mode. The 
Compact Disc operates with all 16-bit 
words and hence the two systems are 
imcompatible. 

Specifications of the PCM-701ES claim a 
mass of 8.5kg, dimensions of 430 x 375 
<« 80mm (W x D x H) and a power 
consumption of 40W. 

The front panel of the PCM-701ES is 
relatively sparse when compared with 
normal cassette decks since there are no 
tape transport controls. The front panel 
has a brush (or scratch) finish which has 
been black anodised with a matt 
appearance. In the top left hand corner 
of the front panel is the power on/off 
switch, while in the bottom left hand 
corner is a headphone socket and 
headphone volume control. The volume 
control is not continuously variable but 


has switched attenuation ranges of 0, 6, 
12, 18 and 24aB. 

In the centre right of the front panel is a 
large window housing a fluorescent 
display. Main feature of the display is 
the wide range level meters which run 
almost the full length of the window. 
The level meters have a calibrated range 
from —50 to OdB with OdB corresponding 
to an input of 0.775V. At the right hand 
end of each level meter are back-lit 
indicators containing the word “over’ 
which illuminate whenever the 
recording level reaches +1dB. 

The level meters are peak reading and 
show the instantaneous level of the 
signal. A peak-hold facility is fitted to the 
meters and works by indicating the level 
of the highest peaks with a dot display 
while displaying transients below the 
peak with a bar display. 

At either end of the level meters are 
back-lit indicators which illuminate when 
appropriate to show the status of the 
PCM-701ES. “Copy Prohibiting” indicates 
that the tape being played back carries a 
digital code which prevents digital 
copies of the tape being made. “Res 
14-bit’ and “Res 16-bit” indicate the 
resolution with which the PCM-701ES is 
recording a signal. During playback of a 
tape, the indicators automatically show 
the resolution with which the tape is 
recorded, regardless of the resolution 
setting of the PCM-701ES. 

The “Emphasis” indicator illuminates 
whenever the tape being played back 
has had emphasis applied. Emphasis is 
just the boosting of high frequencies (in 
this case above 1kHz) in a signal before it 
is placed on tape. When played back, 
the high frequencies are cut by the same 
amount as they were originally boosted, 
reducing any high frequency noise 
added during the period when the signal 
was emphasised. All tapes made via the 
PCM-701ES have emphasis automatically 
applied to them. 

The “PB Muting” (playback muting) 
indicator lights when the muting circuitry 
inside the PCM-701ES is investigating 
dropouts in the signal. The muting 
circuitry can be disabled via a front panel 


switch however in this state the muting 
circuitry is still connected to the signal so 
the “PB Muting” indicator will light when 
dropouts occur even though muting is 
not applied. 

On the extreme right of the level 
meters are two further back lit 
indicators. The first of these is the “Rec 
Mute” (record mute) indicator which 
lights whenever the Rec Mute 
pushbutton is pressed. The second 
indicator displays the word “Tracking” 
whenever the bar graph meters are 
switched from their usual level meter 
functions to a tracking meter function to 
allow optimum adjustment of the VCR 
heads. 

Along the bottom edge of the front 
panel are eight pushbuttons which 
control most of the PCM-701ES 
functions. Included in these pushbuttons 
are a “Copy” button, a “PB Muting” 
button, three buttons for controlling the 
level meters, a “Rec Mute” button and 
two buttons to select between 14 and 
16-bit resolution when recording. When 
the “Copy” button is pressed, the digital 
signal from the tape being played is 
made available at the Copy Out socket 
on the reat panel of the PCM-701ES. A 
second VCR may be connected and 
digital copies of the first tape made. 

The “PB Mute” button controls the 
muting circuitry mentioned earlier and 
turns it off when not required. 

The level meter control buttons switch 
the meter between three indicating 
modes. In the auto mode (activated by 
pressing the “Auto” button), peaks are 
held for approximately 1.7 seconds 
while in the manual mode (activated by 
pressing the “Manual” button) the 
highest signal peak is held indefinitely or 
unti! reset by a second touch on the 
manual button. When the 
“Tracking/Level” selector button is 
pressed, the right channel bar graph 
display changes to a tracking meter. 

The “Rec Mute” button places a blank 
on the tape for as long as the button is 
pressed. It does not disable the level 
meters or the headphone output and 
these may be used to monitor incoming 


PCM-701ES Specifications 


Sampling frequency 
Quantization 

Frequency response 
Harmonic distortion 


Dynamic range 


Channel separation 
Wow and flutter 
Input level for OdB 


14-bit linear or 16-bit linear 
10Hz to 20kHz +0.5dB 
Less than 0.007% (14-bit) 
Less than 0.005% (16-bit) 
More than 86cB (14-bit) 
More than 90dB (16-bit) 
More than 80dB 

Below measurable limit 


‘ 3 SS SE ES A TR I EB 


signals during the muted period. The 
“14-bit” and “16-bit” resolution buttons 
select the required resolution for the 
recording. 

In the top right hand corner of the front 
panel are concentrically mounted right 
and left channel recording level controls. 
A friction clutch arrangement between 
the controls allows them to be used as a 
single control or as two_ individual 
controls as required. 

The rear panel of the PCM-701ES 
contains eight RCA sockets placed in 
two groups of four. The first group of 
four are the line inputs and outputs 
which handle audio frequency signals. 
The second group of four sockets carry 
video frequency information. Two of 
these sockets are labelled video in and 
video out, and carry the video signal to 
and from the VCR. The third socket is 
labelled copy out and produces a digital 
output when the copy button is pressed. 
The Monitor Out socket gives a 
composite video output which may be 
connected to a television monitor. 

if this is done, black and white patterns 
of bits representing the digitally encoded 
music will be displayed on the monitor. 


Performance results 

Record/replay response is the flattest 
we have ever seen from a piece of 
recording equipment being within 
+0.5dB over the range 10Hz to 20kHz. 
The response is actually flat from SOHz 
to 16kHz except for a slight rise between 
7 and 9kHz of +0.2dB. Above 20kHz the 
response falls very quickly due to the 
high order, low pass filter included to 
prevent aliasing. 

In both 16-bit and 14-bit modes, the 
signal to noise ratio was 90dB referenced 
to the OdB input level. Separation 
between channels was measured as 
88dB at 100Hz, 88dB at 1kHz and 76dB 
at 10kHz for the 16-bit mode and 88dB 
at 100Hz, 86dB at 1kHz and 76cB at 
10kHz for the 14-bit mode. 

Two sets of total harmonic distortion 
measurments were taken. The first set of 
measurements were made at OdB for the 
frequencies 100Hz, 1kHz and 10kHz. 
Distortion readings in the 16-bit mode 
for these frequencies were 0.0037%, 
0.0045% and 0.01% respectively. In the 
14-bit mode the figures worsened 
slightly to 0.0045%, 0.0045% and 0.012% 
for the respective frequencies. 

The second set of distortion 
measurements were made at 1kHz for 
input levels of —20, -10, 0, +1, +2 and 
+3dB. In the 16-bit mode the respective 
total harmonic distortion measurements 
were: 0.026%, 0.0085%, 0.0037%, 0.21%, 
3.4% and 7.5%. In 14-bit mode the 
corresponding measurements were: 
0.037%, 0.012%, 0.0045%, 0.21%, 3.4%, 
and 7.5%. 

These distortion figures are typical of 
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Metric 
Conversion 


Calculator 


Take the hardship out of 
metric conversion with this 
pocket sized LCD calculator. 
Converts to metric and vice 
versa 


Cat Q-3025 / — 2 ; I 


$1995 | 52 


Handles 4 AA Cat M-9520 
NiCads! Great 
GE brand...full 
instructions 

provided! 
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RELAYS... RELAYS... RELAYS QUALITY 


i: EXTRA tng bot PHILIPS 


ae 
= PR 
ay AUSTRALIA 


DUTY Operates from 


HEAVY cget price! 
PCB nominal 12V, has Car Speakers 


RT ok ce double pole, Twincone for really thrilling 

os sete S88, FOR QUALITY, S #950 double throw sound! 4 ohms impedance 

1 2 Gav9r ey TOP NAME contacts. and 20W rating. $40? No! 

aN 5 yO" a5 Cat S-7140 $30? No! Thanks to a very 
ne¥.ge \ oF special deal, our crazy price 


is just... 


HIGH = Asmail but high 
RATING Capacity relay 
PO ideal for power 

WER switching with a 
RELAY massive contact 
rating of 10A 


$g’5 Cat $-7200 


a 
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CASSETTES 


VHS 3 hr Cat C-3410 
TAS hr Cat C-3415 


Intended for automotive 
i built I b ~ J { use. The soft glow from 
inbuilt logic probe) |° > the toggle is not distrac- 
MAGNA BASE $2950 Amazing Value! tive in night driving, the 


Ideal for company cars, etc, where Cat Q-1026 $3250 oS] switch can quickly be 
drilling holes in the roof is a defin- Lo . 


a 12V lamp eer 
ates from supply being 
DIED any fenoue aumeee and Gat (~c5 510 switched 
Stays stuck even at high speed! p-4514 pve AND TIME 

S WITH THE 
SCOOP LOGIC PROBE 


HITACHI 


DUAL TRACE CRO PURCHASE! This outstanding Logic Probe hooks onto Piezo 
ay the circuit under test f - ar(E y 
Top Lent nama wah habe comb -«:5, Stereo sre poneat Gal aa Eee et Transducer 


> LEDs is 
and - so 
al tool for 


level is by wh 
glowing. It is eg 
your other han 
the hobbyist, technici< 

Cat Q-1272 WAS $32.50 


if the th Great for miniature audio 


alarms. Can be driven by 
transistor, C-MOS or TTL 
giving a piercing note 
around 80dB @ 30cm. 
Very low power needed - 
operates from around 3V 
to 30V peak to peak 
Cat L-7022 


bandwidth, dual traces... It's got the 


lot! And all for our low, low price! { = 
Features: 


@ Extra high bandwidth, @ Extra | ss \) 
high sensitivity @ 5 display modes o fF } Player 


@ 1 touch wave form shifting. 


Cat Q-1243 
omy 699 


From Bach to Beethoven to Beatles 
to B-52’s, they'll all sound great on 
this brilliant little stereo cassette 
player. And at this low, low price, 
how can you look elsewhere? 

Cat A-4055 


Sub Countless applica- 

— Miniature — ons amazing iow 
Hu such a low price, with anes PROTECT aa aon 45¢ Mini Sized f 
ike 16ch. memory, direct channel YOUR ANTENNA witc. Multimeter: | 


access, auto and manual memory 
scanning AND it can be used 
mobile! Cat D-2801 


onl ‘369 


A fantastic multi- 
meter for anyone 
starting out in 

electronics - & 

just as useful for 
the house, car 
etc. Economic, 
reliable and 


QUICK DIS- 
ANTENNA SPRING CONNECT 
Thwunk! You've just You didn't realise 
hitalowflying bridge your antenna was 


(on TUNE! 
SAVE AF ORTUN on 


panne comparable 
- & your antenna is Pinched until you A 
AoW a dipole. If you Saw the smoke quality 


aS f | A a 
SE Mo he a Soule aaa DIE CAST 
bounced back. Stan- Connect would let {QJ | | il Lim BOXES 

ne iii, 


simple to 
s operate. 
dard thread, suits you put the stick in Cat H-2206 4] Cat Q-1010 


most antennas the boot as you leave 
Cat D 4500 the car! Removal & 
replacement takes a 
$7.50 second or so 
Cat D-4501 $9.95 
=a 


150 x50 x8Omm 


NOW HEAR THIS: ,) 


FAMOUS 
SENNHEISER |MOTOROLA 


> 


DICK SMITH 


Just cause you haven't gotas 2C space, 


why skimp on sound quality? Build these 
superb Dick Smith Series 200 hi-fi spea- 
kers and you'll be amazed at the sound 
quality that could come from such a tiny 
package! And you'll be amazed at the 
savings made over built-up speakers! 
(See ETI September 1983) 

Includes: 

Speaker Grille Cat C-2608 $31.50 
Enclosure Kit Cat C-2636 $128.50 

Speaker Kit Cat C-2046 $89.50 


Complete 200mm D.I.Y. Speaker Kit 


A egniicant new. addition to our 
range of quality speakers. This 
excellent piezo-ceramic tweeter ON LY 
is an ideal replacement tweeter. 
Handles up to 40 watts contin- 9 
uous. Add these to your system 

and you'll notice the difference. | 
Cat C-2006. 


Transistor Checker 
Multimeter 


The ideal test instrument for 
hobbyists, also great for the 
serviceman — rugged, low profile 
25 ranges, highly visible display. 


And you now save $10.00! 
Cat Q-1136 WAS $79.95 SAVE $10 


Just look at this! Superb head- 
phones. from one of the world 
leaders in audio products at an 
unbelievably low price! Check out 
the quality sound from these 
‘phones — you won't go elsewhere. 


‘onty $2.Q9 
| THE POCKET COM II Lieto —~ 
WALKIE TALKIE Uingé 


Great gift for any child! Full 2-way transmission ina 
unit so compact it could fit into your pocket! Ideal 
for construction workers on the job or for mothers 
who want to know what Johnny is up to in the 
backyard. Makes an ideal Christmas gift! 

Cat D-1101 

Complies with spec. RFMEOO1 of the Australian 
Dept. Of Communications. 


Deluxe Slimline 


Fantastic - 
YY. will not corrode! 


ALL 
WEATHER 


At last - a horn speaker you can use 
anywhere! Until now all horn speakers 
have suffered a similar problem: corrosion. 
Nowa plastic horn speaker which doesn’t 
sacrifice any of the acoustic qualities of 
its aluminium counterparts — but doesn’t 


suffer from corrosion! 
Cat C-2705 Sq 07° 


Get rid of that ugly 
piggyback double 
adaptor with this 
new-look power- 
board. 4 outlets. 
Cat P-5612 


ONLY 


PHONE AMPLIFIER 


Are you forever sitting with a phone to 
your ear waiting for the person on the 
other end of the line to come back to 
the phone? Well now you can relax 
because this unit will let you know 
when there is a person on the other 
end. Easy to attach via the sucker 
supplied. Also ideal for conferences 
or for when those overseas relatives 
cali—-now everone can hear the caller. 


4 SECTOR ALARM 
CONTROL sx 10 


Cat Y-1174 s 50 : 
MODULE masta? a 12 bargain price! -Teac’s new A-505 
your home and valuables with this : 412 Check these out: lea ri -303 
alarm control unit. Virtually identical in op. OVE R 8000 king fora great hi fi? aa and the matching T 
control ants you pay S88 more fort } 2% SOLD~\ ff oc integrated stereo ApEn Cer channel, full range 2 
Cat L-5056 ~y eo Tuner. 30W plu ding audiophiles. 


And the new slimline e305) TUNER (Cat A-150 5) 


‘249 _ ‘20 


BOOK VALUE 


GE OPTO BOOK 


G ! ; 
Car BaGse, sg 95 ee 
NATIONAL LOGICTTL 


DATA MANUAL 
Contains complete infor- 
mation on the extensive 
National Semi conductor 
bi polar logic families. 


Cat B-4022 Sq 4 95 


MOS MEMORY HOS 
Data book of Fairchild's MOS fiitimbescamd 
memory LSI & VLSI devices! : 


Cat B-4023 5595 


AUST'N RADIO 
FREQUENCY H’BOOK 
Get into the exciting hobby of 
scanning with this superb oe —~ 
publication. A must for any 2nd EDITION 


scanner enthusiast. — a 


Cat B-9600 SS 
Sq og te < if 


Convert your car to... 


Breakeriess ignition 


Are you one of those hobbyists who would like to have a breakerless ignition system 
on your car but do not wish to make your own optical system? Then here is your 
chance to change over to a breakerless system using a Hall Effect device in your 


distributor. 


Our Transistor Assisted Ignition system 
published in February of this year 
included details of an optical breakerless 
system using a phototransistor, LED and 
a suitable interface circuit but the reader 
had to solve the mechanical problems. 
He had to make his own optical breaker 
plate which requires very precise 
metalwork and he had to make up a 
mounting arrangement for the LED and 
phototransistor. 

Now these mechanical problems have 
been solved with a new Hall Effect 
distributor kit. Made by EDA Sparkrite of 
the UK, it is marketed by Jaycar. The kit 
includes all the hardware necessary for 
the distributors in most cars sold in 
Australia. There are a couple of glaring 
exceptions unfortunately, including the 
much venerated _ six-cylinder Holden 
Kingswood. A crying shame. 

Of course, there’s nothing to stop you 
from making your own hardware to 
match the distributor in your car. 

The basic mechanical concept is 


simple. A Hall Effect switch is mounted in 
place of the contact points and a ring 
magnet is fitted over the distributor cam. 
The magnet has the same number of 
poles as the cam has faces and these are 
equally spaced to provide the 
appropriate timing pulses from the Hall 
Effect device to the following electronic 
ignition circuitry. 

The advantage of using an_all- 
electronic system such as this Hall Effect 
system rather than a hybrid system 
utilising the distributor contact set is that, 


HALL 
VOLTAGE 


View of the assembled PCB. Note the shock relieving loops in the diode leads. 
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by JOHN CLARKE 


once set, the ignition timing will always 
be right. It will not vary due to the 
gradual wearing down of the contact 
breaker rubbing block and there will be 
no “timing scatter’ due to distributor 
cam wobble or wear in the bearings. 


Even with a brand new distributor the 
timing differences from cylinder to 
cylinder can be as much as 5% and this 
does contribute to uneven running, 
particularly at idle speeds. With the Hall 
Effect system installed the engine will run 
noticeably smoother and it will stay that 
way. 


One small point to remember is that 
even an all-electronic ignition system is 
not completely maintenance free. The 
spark plugs still have to be checked for 
fouling and correct gap setting at regular 
intervals of say 5000 to 10,000 


kilometres. And at these times it would 
probably also be wise to do a routine 
check of timing, just to satisfy yourself 
that it is still “spot-on”. 


SCHMITT 
Lap > 
COMPARATOR 


° 
GROUND 


(a) HALL EFFECT SWITCH 


mike _ | 
3020T 


OGND 


ENCAPSULATION 


(b) SPARKRITE HALL EFFECT SENSOR 
OR TRIGGERHEAD 


Fig. 2 


The distributor kit comes packed in a plastic wallet and is suitable for use with most distributors. 


What is the Hall Effect? 

The Hall Effect sensor principle is 
shown in Fig. 1. It consists of a thin strip 
of semiconductor material through 
which a current is passed. When a 
magnet is brought near, such that its field 
is directed at right angles to the face of 
the semiconductor, a small voltage 


*() 


2x1N4002 


HALL 
EFFECT 
SENSOR 


Ex) HALL EFFECT TRANSISTOR IGNITION 


appears at the contacts placed across 
the narrow dimension of the strip. As the 
magnet is removed the voltage drops to 
zero. 

A practical Hall Effect device is 
depicted in Fig. 2a. This comprises a 
voltage regulator, a Hall cell, a 


comparator connected across the Hall 


8 
CASE = 
e(-U-)c ees) n(-8>)s 


VIEWED FROM BELOW 


cell and a Schmitt trigger which drives 
an open-collector transistor. The 
comparator and Schmitt trigger render 
the Hall Effect switch characteristics less 
dependent on the magnetic flux. 

Fig. 2b shows how the three-terminal 
Hall Effect device has been used by 
Sparkrite in their sensor. Effectively, the 
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Make — 
your music 
happen with Shure’s 
new line of stereo cartridges 


Models M99E and M92E. Ex- Models M105E and M104E. Model 111E and ML110HE. 
cellent sound on a tight budget. Elip- Outstanding performance on a Unique stylus shank and hyper 
tical stylus, alloy shank. Suits both limited budget. Suits both ¥2”" and elliptical diamond tip. For both 
Yo" and P-mount tone arms. P-mount tone arms. Ye" and P-mount tone arms. 


Model ML140HE. Hyperelliptical Model ML120HE. Hyperelliptical 
tip and Beryllium Microwall/Be™ tip, Dynamic stabilizer and Stylus 
Stylus Shank for ruler flat response Guard Protector. Response is ruler 
and superlative tracking. flat 20-20, OOOHZz. 


Your cartridge is the most critical device in your sound 
system. No other manufacturer in the world knows more 
about phono cartridge design than Shure. Whether your 
turntable has a tonearm with a standard %” headshell or 
the new P-mount plug in connector, Shure’s line of car- 
tridges is especially designed to help you get the max- 
imum enjoyment from your system. 


AUDIO ENGINEERS P/L NOMIS ELECTRONICS AUDIO ENGINEERS (Qid) MARKETEC P/L 

342 Kent Street 689 South Road Cnr. Jane & Buchanan Sts 18 King William Street 
Sydney NSW 2000 BLACK FOREST S.A 5035 WEST END QLD 4101 Sth Fremantle WA 6162 
(02)29 6731 (08)293 4896 (07)448947 (09)335 8275 
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ignition ° 
' three-terminal device has been 
converted to a two-terminal device by 
the connection of a 1500 resistor 
between the output and Vcc. By making 
the GND terminal of the sensor the 
metal foot, the device has only one lead 
connection which makes it equivalent to 
a standard contact breaker, although it is 
‘not intended to switch the coil directly 
or carry heavy currents. 

The Sparkrite sensor is actually an 
epoxy encapsulation of a Sprague 
UGS-3020T Hall Effect switch (or 
equivalent) together with the 
- aforementioned 1500 resistor. The 
Sprague device is very similar in 
appearance to a TO-92 plastic transistor, 
although perhaps a little smaller, and is 
rated for an operating temperature 
‘range from —40 to 125 degrees Celsius. 

Sparkrite operate the Hall Effect device 


+12V VIA IGNITION SWITCH c 


Q3 (2N3055) 
8 


CHASSIS 
Parts overlay diagram for the new Transistor Assisted Ignition PCB. 


by use of a ring magnet. In fact it consists 
of a number of radial magnets with all 
north poles on the inside of the ring and 
the south poles used to turn on the Hall 
Effect device. 


The circuits 


Two circuits are shown, one using the 
Hall Effect sensor to trigger the Transistor 
Assisted Ignition first described in 
December 1979 and_ subsequently 
updated in February 1983 and the other 
showing adaptation for the Capacitor 
Discharge Ignition first described in 
August 1970 and updated in July 1975. 
We shall discuss the modification to the 
transistor ignition first. 

Q1 is a constant current source which 
feeds the Hall Effect device and zener 
diode D3. The current from Q1 is set at 
about 33mA by diodes D1 and D2. 
Strictly speaking a single resistor could 
have been used instead of Q1 but the 
constant current source makes the 
switching of the Hall Effect device 
independent of battery voltage 
fluctuations which would otherwise lead 
to changes in ignition timing. 


E Q3 (2N3055) 


+s) HALL EFFECT TRIGGERING FOR CDI 
This circuit shows how to adapt the July 1975 CDI to Hall Effect triggering. 


+12V VIA BALLAST 


BELOW 


PARTS LIST 


TAI Adapter Kit 

1 Hall Effect distributor kit (EDA . 
Sparkrite) 
printed circuit 
83ti12, 93x69mm 
BC557 PNP transistor 
5.6V zener diode 
1N4002 diodes 


RESISTORS (%W or 2W, 5%) 
1x220kQ, 1x27kQ, 1x1kQ, 1x3300, 
1x182. 


CDI Adapter Kit 
1 Hall Effect distributor kit (EDA 
Sparkrite) 
piece of stripboard (see text) 
BC557 PNP transistor 
BD139 NPN transistor 
BD140 PNP transistor 
1N4002 diodes 
5.6V zener diode 
RESISTORS 
1x2.2kQ, 4x7kQ, 
1x18. 


board, code 


1x3300, 1x47Q, 


When one of the south poles of the 
ring magnet is adjacent to the Hall Effect 
device it is turned on and so the voltage 
at the collector is less than 5 volts. This 
means that no current flows through 
zener diode D3 and so Q3 is not biased 
on. In turn, this means that Q4 and Q5 
are conducting and current is flowing 
through the ignition coil. 

When the magnet south pole moves 
away, the Hall Effect device stops 
conducting and the voltage at the 
collector of Q1 rises so that D3 
conducts, turning on Q3. This turns off 
Q4 and Q5 which allows the coil to fire 
the spark plug. 

Q3 does not remain in conduction for 
the whole time that the Hall Effect device 
is off. This is because of the dwell 
extension feature provided by the» 
programmable unijunction transistor 
(PUT) Q2. This operates as follows: 

When D3 is not conducting, the anode 
of Q2 is essentially held at chassis 
potential by the base resistors of Q3. 
Then, when the Hall Effect device turns 
off, D3 conducts and raises the voltage 
on the anode of Q2. Because of the 
0.1pF capacitor connected to the anode, 
this also jacks up the voltage on the gate 
of Q2 which would otherwise be held at 
around 1.3 volts by the 220kQ and 27kQ 
resistors. Subsequently, the voltage at 
the gate bleeds away until, 0.9ms after 
the Hall Effect device turned off, the gate 
voltage has fallen to 0.6V below the 
anode. This causes Q2 to conduct and 
so remove the forward bias from Q3. 
This causes Q4 and Q5 to turn on again 
and thus current passes through the coil 
earlier than it otherwise would have 
without the dwell extension facility. 
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Breakerless ignition 


The rest of the circuit operates the 
same as the original circuit which was 
fully described in the February 1983 
issue. 


The CDI version 

As mentioned previously this version 
suits the CDI circuits described in August 
1970 and July 1975 but it could probably 
be adapted to suit any CDI system which 
used a similar method for triggering the 
SCR. 

As with the version for the Transistor 
Assisted Ignition, Q1 is a constant 
current source which supplies around 33 
milliamps to the Hall Effect device and 
D3. When the Hall Effect device is off, D3 
is not conducting and so Q2 is biased off 
as is Q3. When a south pole of the ring 
magnet moves away from the Hall Effect 
device it switches off and allows D3 to 
conduct. This turns on Q2 and Q3 and 
delivers a pulse of current to the gate of 
the SCR via the 0.22uF capacitor. This 
triggers the SCR into conduction. 

For further information regarding the 
CDI circuit refer to the articles as 
previously mentioned. 


Construction 

As far as construction of these circuits 
is concerned, we have developed a PCB 
(code 83ti12, 93 x 69mm) for adapting 
the transistor ignition to Hall triggering. 
For the CDI conversion, we will leave it 
to readers to add on the extra circuitry 
using Veroboard or matrix board. 

The new Transistor Assisted Ignition 
PCB is very similar to the previous PCB 
and is only modified for the input 
circuitry. Consequently, readers will find 
it easy to remove the components from 


the old PCB and place them on the new 
PCB without changing the lead spacings. 
Note the heat expansion and shock 
relieving loops in the diode leads. 


Follow the parts overlay carefully, 
making sure that the polarity conscious 
components are oriented correctly. The 
mounting holes and wiring positions are 
the same as before so no wiring 
modifications will be necessary. 
Mounting details are the same as in the 
previous article. 


Modifying the distributor 

The Hall Effect device has been 
designed by Sparkrite to suit most 
vehicles with these distributors: 
Motorcraft or Autolite (4 and 6 
cylinders), Bosch (all 4 cylinder), Lucas (4 
and 6), AC Delco D202 and D204 (4 
cylinder), Toyoto Nippondenso (4 
cylinder), and Hitachi Datsun (4 cylinder). 


Each kit as supplied from Jaycar 
includes comprehensive _ installation 
instructions. Basically the installation is as 
follows. First, the contact breaker points 
and capacitor are removed from the 
distributor. This also includes a damping 
rubbing block which is used in some 
distributors opposing the contact points 
rubbing block. The grommet or screw 
connector for the contact points lead 
should also be removed. 


Now the correct cam adapter and 
adapter plate should be selected, the 
correct type for the particular distributor 
being listed in the instructions. The 
6-cylinder magnet has four keys to locate 
it on the cam adapter while the 4 
cylinder magnet has three. Place the cam 
adapter over the cam and then the ring 


Below: actual size artwork for the PCB (Transistor Assisted Ignition version). 
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DISTRIBUTOR CAP 


ROTOR ARM 


MAGNETIC ROTOR 
CAM ADAPTOR 


© TRIGGER HEAD 


SPACER & 
@ 


ADAPTOR PLATE 


AM 
; 
Coa : 
ko) ADAPTOR PLATE 


BASEPLATE DISTRIBUTOR 
CAM 


Reproduced from the kit manual, this 
diagram shows how a typical distributor 
is adapted to Hall Effect triggering. 


magnet, which holds the adapter tightly 
over the cam. 

Note that for clockwise-rotating 
distributors the painted dot side of the 
magnet should face upwards. 
Conversely, the dot should face 
downward for anticlockwise rotating 
distributors. This is important since 
ignition timing will be incorrect if not 
adhered to. 

How the Hall effect sensor is placed 
into the distributor using the adapter 
plate and spacers. The spacers are used 
to adjust the height of the sensor so that 
the magnet and sensor are centred. The 
adapter plate allows adjustment of the 
sensor so that it is tangential to the 
magnet. Diagrams in the instructions 
show how this is done. Note also that 
the air gap between the magnet and 
sensor face should be around .015 
inches or 0.4mm. This adjustment is 
usually only possible at one point of 
rotation of the magnet. Just make the 
gap small but not so small as to cause 
scraping at the closest point of rotation. 

Note that the flexible earth lead must 
be reconnected. 


@ MITSUBISHI 


AVS ELECTRIC 


If Felicity had 
a better VDU, 
you'd get 
better work 

from Felicity. \ 


In this day and age, productivity and 
technology go hand in hand — the more 
advanced the tool, the higher the 
productivity. 

So it is with monitors. 

Today there seems to be a belief that 
because computers are high technology, 
there's little real difference between the 
peripherals. So buyers tend to buy on 
price alone. 

But as we all know, lower price is 
seldom synonymous with higher quality. 

Since 1972, Mitsubishi has led the 
world in video monitor CRT (cathode ray 
tube) development. In that year, they 
produced the world’s first high resolution 
colour CRT. The following year, 1973, 
saw the development of the semi- 
toroidal self-convergence deflection-yoke 
system, and the long-persistence 
phosphor colour display screen. 


Mitsubishi semiconductors 


Since then, almost every year has 
seen further new developments from 
Mitsubishi — the original internal 
magnetic shield system; the high-grade 
broadcasting colour CRT; the Meniscus- 
type projection CRT; the multi-step focus 
electron gun; the original arc-shield gun; 
the first anti-reflective coating — the list 
goes on. Yet despite this massive R & D 
investment, the price of a top quality 
Mitsubishi monitor is only a little bit more 
— and it could save you so much in the 
long term. 

Mitsubishi monitors, both colour 
and mono, cased and uncased, are 
distributed in Australia by Nexus 
Electronics of Sydney; and Sycom 
of Melbourne, two companies dedicated 
to the pursuit of excellence. Their 
marketing and service support is second 
to none, anywhere in the world; which 


é 


ma 
Mitsubishi display monitors 


Just that much better 


is precisely why they were chosen by 
Mitsubishi Electric, itself a company 
devoted to excellence in electronics. 

In addition to monitors, Nexus and 
Sycom also distribute Mitsubishi semi- 
conductors, and their 51/4” and 8” disk 
drives — both products of superior 
Mitsubishi technology. 

For information, on any of our 
products, simply circle and return the 
Readers’ Service Card, and we'll get 
full information, including technical 
specs, to you right away. It’s all part of 
the service, because we do things just 
that much better. 


Mitsubishi disk drives 


Available throughout Australia. For your nearest distributor contact: 


NEXUS __ 


ELECTRONICS PTY LTD. (inc. in Nsw) 
339 Pacific Highway, 

Crows Nest, NSW Australia, 2065. 
Telephone: (02) 922 1722 


49-53 Tope Street, 


COM 


Systems and Components Division of 
SYSTEMS RELIABILITY (AUST) PTY LTD. 


South Melbourne, 3205. Telephone: (03) 699 8433 


DON’T 


PANIC 


THERE IS NO NEED TO RUSH AROUND AT LUNCHTIME, OR AFTERWORK. 


OPEN 7 DAYS 


9 am to 5.30 pm (9 pm Thursday) 


BIRRENREAU ELEC TROMNILS 


THE ONE STOP ELECTRONICS SHOP 


81 4077 


SHOP 71 BIRKENHEAD POINT, Harbourside, Drummoyne 2047 


Breakerless ignition 


Now the lead from the Hall Effect 
device can be fed through a suitable 
grommet to the electronic ignition. In 
most cases, it should be possible to use 
the original grommet used with the 
points lead. The lead from the Hall Effect 
sensor can either be soldered directly 
onto the electronic ignition input, or you 
may prefer to use suitable plug-in con- 
nectors. Make sure that the lead from 
the sensor to the grommet has sufficient 
slack to allow for full vacuum advance. 

Timing the engine initially can be 
difficult so we recommend this method. 
Simply connect the lead from the Hall 
sensor to the positive of the battery via a 
22002 resistor. Now connect a 
multimeter between ground and the Hall 
sensor lead. Rotate the distributor by 
rotating the engine by hand and watch 
the voltage reading on the meter. It 
should read about 4V when the south 
pole is activating the sensor and about 
11 to 12 volts when the magnet has 
passed. This transition from low (4V) to 
high (11V) is the firing point. 

Loosen the distributor and rotate it so 
that the transition from high to low 
occurs at the correct static ignition 
timing point for your vehicle. Note that 
the engine should always be fully rotated 
in the correct direction and not reversed 
when performing this timing. This is 
important since there is considerable 
hysteresis in the Hall Effect sensor and 
you are likely to find the wrong firing 
point if you reverse the engine and then 
bring it forward again. 

When the firing point is correct, check 
that the rotor arm is facing the relevant 
cylinder position (usually cylinder 1) on 
the distributor cap, or the timing mark 


for number 1 cylinder on the distributor 
body. The distributor should only have 
to be moved slightly from its original 
position. The rotor arm should now be 
located so that, at maximum and 
minimum settings of vacuum and 


centrifugal advance, the distributor cap 
contact is always located within the 
range of the rotor arm. 

If this is not the case and you find the 
rotor arm positioned between two 
adjacent distributor cap contacts, then 


the Hall adapter plate will have to be 
modified so that firing occurs at the 
correct point. Clamp the sensor with a 
small G-clamp and position the 
distributor so that the centre of the rotor 
arm is opposite the appropriate 
distributor cup contact. Now move the 
Hall sensor so that the device goes from 
low to high at this firing point. 

A bracket can now be made to support 
the sensor in this position. Alternatively, 
holes can be directly drilled in the 
advance plate to locate the sensor. 

Finally, the engine should be 
dynamically timed according to the 
procedure in the workshop manual. @ 


This circuitry is all mounted in a metal diecast case measuring 118 x 93 x 56mm. A 
finned heatsink is essential for transistors Q4 and Q5. 
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Special Annoucement 


Jaycar Electronics is proud to announce a range of very low cost “’Turtle” like robot kits. Don’t let the low 
prices fool you — they are not toys. 

The units feature solderless corinections with explicit illustrations to ease assembly. Only simple tools (i.e. 
screwdriver, pliers etc.) are needed to assemble. 


\ Mg PIPER MOUSE 


This ‘‘microbot” is powered by 2 DC motors that drive wheels. When a special 
ultrasonic whistle is blown, the unit goes left, right, straight ahead according to 
your command. Complete, including perspex dome cover! 

Be a Pied Piper! 

Cat. K}-6680 ONLY $39.95 


AVOIDER (not illustrated) 


Similar to the Piper Mouse, but this unit travels on its own. It avoids objects 
because it has an infra-red beam system. Very clever! 
Cat. KJ-66 82 $44.95 


LINE TRACER _ (notillustrated) 


This robot will automatically follow a black line drawn onto a sheet of paper. 
It uses an infra-red feed back system. 
Cat. KJ-6684 $39.95 


MEMOCON CRAWLER (rot illustrated) 


This robot is controlled by a keyboard which is supplied. The operation of the 
unit is programmed by the keyboard and stored in RAM. All movements can be 
controlled as well by lights (beams) and sound (buzzer). 

A very sophisticated unit. 

Cat. K}-6686 $79.95 


FROM 39” 


Note: The ‘‘Microbots’’ work well on their own but can al§$o be used as a platform for robotic develop- 
ment. If you are a robot experimenter you will find them useful as they help resolve the mechanical 


parts problem. 
STEREO PREAMPLIFIER 


30W+30W _ sTEREO AMPLIFIER 


MICRO COMPUTER 
POWER SUPPLY 


All multi-polarity D.C. 

supply problems solved! 

This fully built and tested 

unit provides you with 

REGULATED power as 

follows: — 

—5V @0.5A, +5V @6A, 

—12V @0.5A and 

+12V @ 2.5A!! 

(You. can modify it to 

give +/—15V) 

— Current limit on all 
outputs 

— Heavy duty Darlington 
Transistors used 

— Only power transformer(s) 
needed 

A price breakthrough at — 

$39.95!! 
(Suitable transformers 
commonly available) 


— Fully built and tested 

— Separate bass, treble, balance and volume controls 
— Less than 0.1% distortion 

— Mic, phono and aux. inputs (line) 

— Power supply components on board 

Back at last! No hassle amplifiers. Just connect a transformer, speakers 
a signal and you're away! 

STAGGE RING VALUE $34.95!! 
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VREVR TUUK LUUAL JIUKE FUK EATENDED IKAVING AROURS OVER CHRISIMAS 


34 DIGITAL 
PANEL METER ~.\.. 


Low cost unit. Completely self-contained. No longer an expensive proposition! 

This easy-to-build kit (takes about 1 hour) is self-contained, compact and even 

comes with a front panel filter/bezel. It can be battery 6V or DC powered. 

— 200mV. Full scale (+/— 199.9mV) 

— Input impedance 10 to the twelvth ohms 

— Required DC 5-6V @ 150mA 

— Guaranteed to reset to zero at zero input voltage 

— Automatic reverse polarity indication 

— Assembly instructions include notes on using your DPM for: Amp-meter, 
AC-Volumter, Anmeter, Thermometer, Frequency Counter, Capacitance 
Meter (circuits supplied) 

STAGGERING VALUE 

Cat. KJ-6670 


$29.95 


FERGUSON TRANSFORMERS 


MF-1000 PLO/5VA PCB $7.90 
ors <2 MF- 1002 PL12/5VA PCB $7.90 
MF-1004 PL15/5VA PCB $7.90 
MF- 1006 PL18/5VA PCB 
MF-1009 PL24/5VA PCB 
9 MF- 1012 PL30/5VA PCB 
C4 MF-1015 PL40/SVA PCB 
& MF-1018 PL18/12VA PCB 
et \A MF-1021 PL24/12VA PCB 
G G' MF- 1024 PL30/12VA PCB 
w ps MF-1027 —-PL1.5-18/20VA LP 
a Q MF- 1030 PL12/20VA LP 
Q MF- 1033 PL15/20VA LP 
MF- 1036 PL18/20VA LP 
MF- 1039 PL24/20VA LP 
MF- 1042 PL30/20VA Lp 
MF- 1045 PL40/20VA LP 
Most imported equipment these days now uses IEC-320 style AC petites ETA his 
Power inlet connectors. Indeed, the electronics mags will soon be : 054 PL18/40VA LP 
specifying these connectors on many of their mains-powered projects pep 7 PL24/40VA LP 
to simplify (and therefore make safer) mains wiring. Jaycar now 105 PL30/40VA Lp 
stocks a range of ELECTRICITY AUTHORITY APPROVED mains | MF-1060 rH ns 
line cords. We have them in straight entry, left and right entry with MF-1063 ot of pa LP 
and without standard 240V mains moulded plug. Each cord is a ME; 1068 130-86 
generous 2 metres long and is rated at 7.5 amp continuous. Rctore te ea 
Cat. No Description Price MF-1075 PL18/60VA 
PS4302 LINE CORD STRAIGHT ENTRY 2M $3.95 MF-1078 PL24/60VA 
PS4304. LINE CORD R/HAND ENTRY - 2M $3.95 MF-1081 PL30/60VA 
PS4305 LINE CORD L/HAND- 2M $3.95 MF-1082 PL40/60VA 
PS4306 LINE CORD STRAIGHT ENTRY WITH Loli dd Bee Noe teu aren oats 
240V PLUG - 2M $4.95 ; 
PP2302 IEC 320 CHASSIS PLUG $2.95 MF-1095 PF3577/JT 144 S6VCT 2 amp 
WM4530 2 PIN 240V PLUG MOULDED TO 2M FIG. 8 pet card Crsen Cieiourputirensiormer 
7.5 AMP CORD - BLACK IN COLOUR $2.95 ‘3 


MM-2016 
MM.-2017 


PF4362 


(Note: the first 5 items are grey in colour) PF4363 


NEW ETI JOYSTICK 
CONTROLLER 


True proportional control with this kit. In- 
cludes recommended joystick unit. 


Ref: ETI Dec. '83 


944 


FUNC FICE 


Following the spectacular success of the DP2010 Digital Multimeter 
kit, we now have an ENGINE ANALYSER KIT! But the spectacular 
thing is the price! It is ACTUALLY CHEAPER than the DPM-05 
Display and Case!! The Minitune will measure voltage, resistance 
(down to a very low range), RPM and Dwell Angle. 


Cat. KJ-7012 $42.95 

TEST LEADS TO SUIT ONLY $2.95 

Specification 

Function FSD Resolution Accuracy 
Voltage (dc) 20V 10mv os 1 digit @ 

200v 10OmV 05% 1 digit 
Resistance 2009 100m —-O5%- 1 digit 

20k? 100 05% +1 digtt 
RPM — 20.000rpm 10. pm 19,3 digits $42 95 
Dwell! 90 01 2°°3 digs . 


Jaycar 


Incorporating NUMBER 1 FOR KITS 
POST AND PACKING CHARGES 
ELECTRONIC AGENCIES $5 - $9.99 ($1 50) $10 — $24.99 ($3.20) 
25 — $49.99 ($4.50) $50 — $99.99 ($6.50) 
SYDNEY SHOWROOMS $100 — $198 ($8.00) Over $199 ($10) 
‘ “Free INSURANCE for Road & Registered Post over $200" 

117 YORK STREET ~ PHONE: (02) 264 6688 and (02) 267 1614 Alll heavy or bulky items (over 20kg,) sent Comet Road Freight $12.00 anywhere 
CARLINGFORD TELEX: 72293 in Australia. 


Cnr. CARLINGFORD & PENNANT HILLS ROAD - PHONE: (02) 872 4444 


CONCORD 
115 — 117 PARRAMATTA ROAD - PHONE: (02) 745 3077 


HURSTVILLE 121 Forest ROAD PHONE: (02) 570 7000 


SHOP HOURS SYDNEY 
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SLASHED $ 3 


GOLD PLATED 
WIRE WRAP SOCKETS 


iy! Valu 


Mon — Fri 8.30am — 5,30pm. Sat — 8.30am — 12pm: Thurs night 8.30pm 
MAIL ORDERS AND CORRESPONDENCE: BOX K 39 HAYMARKET, SYDNEY 2000 


MN3001 BUCKET BRIGADE 


This has been used in many projects lately and has been very hard to get. 
They are now available from us at a lower-than-normal price. 
NORMALLY $22.50 


ONLY $19.50 each — Cat. ZK-8001 


Incredible 


24 and 40 pin quality. A must for high cost LS! 
Cat. PI-6519 24 pin $4.95 — $4.50 10+ 
Cat. PI-6520 40 pin $6.95 — $6.25 10+ 


el 


VIDEO SENSATION 
AT LAST 
A Video Enhancer/ 
Distribution Amplifier 
designed 
EXCLUSIVELY 
for AUSTRALIA 


‘7 


12 Volt AC 
Adaptor only 
$12.95 


Cat AV6501 


$4950 


Jaycar has had designed a high quality, high performance Video 
Enhancer which is specifically for the Australian 625 line 50 frame 
PAL-D system. 

As far as we know it is the ONLY Australian designed, Australian 
built unit available!! 

But, guess what? The Jaycar AV6501 Enhancer is CHEAPER than 
its inferior imported Asian counterparts!! 

This unit is professionally designed and University tested! It works 
and it works well 


SPECIFICATIONS 

©1 Maximum enhancement, not less then +8.3d8 @ 2MHz 

2 Enhance disebled (Bypess) response, DC to BMHz, —0.5+1.00B, 

©3 Colour Subcerrier OdB notch frequency, tunable to 4.43 MHz, —/+ 
0.5dB, ail settings. 

¢4 Amplifier group delay, less then 0.075uS 

©6 Signal handling capability not less than 1.36 volts p-p. (Sync. is 
clipped first. 

©6 Power 12V AC @ 100mA 

©7 Controls, ON/OFF, ENHANCE, ENHANCE/BYPASS SWITCH, 
CORE/GAMMA CONTROL 

8 Input connector, RCA socket 

©9 Output connector, RCA socket x 3 
DESIGN FEATURES 

1 A unity gain notch at the colour subcarrier frequency, whose purpose 
is to prevent chrominance to luminance errors at high enhance levels. 

@2 A closed loop configuration with lead tag compensation to achieve 
stable, well defined gain 

®3 DC coupling, eliminating large capacitors in series with the video 
signal and achieving DC response for applications requiring it. 

©4 Low output impedance prior to termination resistors, enabling up to 
three outputs to exist and be used or left unterminated. 

©5 A level dependant closed loop response or Gamma control (‘Core’) 

©6 Clip on negative going signals at —67 volts into 75 ohms to prevent 
sync errors owing to overshoot 


NOTA KIT 
BUILT, TESTED 
AND GUARANTEED 
KIT VERSION 
ONLY $39.50 


ry CX-230 ELECTRONIC CROSSOVER 
cat. az-s030 ONLY $257 


See previous ad for technical data 


¥\. Mail Order 
\ By 


SVWLSIUHSD Y3AO SUNOH ONIGVAL GIGN3ALXA AOd JUOLS 1VDO71 YNOA ADIHD 


SHOP HOURS CARLINGFORD, CONCORD & HURSTVILLE 
Mon — Fri 9am - 5.30pm: Sat — 9am — 12pm: Thurs night 8.30pm 


BANKCARD 
Via Your Phone 


Say) 
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Easy-to-build electronic game 


by JOHN CLARKE 


Chase ‘N’ Chomp 


Emulating a popular gobble-em-up video game, Chase ‘N’ Chomp is a hand-held 
electronic version that will bring hours of enjoyment. Using novel bi-colour LEDs and 
simple sound effects, the game should prove popular with young and old alike. 


No game is valued if it represents little 
challenge, is predictable and takes no 
account of a skilful player. With this 
game you can expect to lose. “Chase ‘N’ 
Chomp” is not easy to play. It requires 
considerable skill, quick reflexes, 
cunning and a degree of luck. The game 
also contains an element of surprise due 
to the unpredictable movements of the 
game opponent. 


Physical layout of the game can be 
seen in the photographs. Eight bi-colour 
LEDs are arranged in the maze pattern 
and, in addition, three LEDs are located 
in the top right hand corner. Two 
indicate a win or loss of the game while 
the third indicates “chomp”. Four 
switches are used: an on/off switch, a 
start switch which restarts play after each 
game is completed, and two chase 
switches which allow opponent attack in 
either the clockwise or anticlockwise 
direction. 

Upon pressing the start switch, one of 
the bi-colour LEDs will appear red in one 
position on the playing field. This is the 
opponent. A second bi-colour LED will 
also appear in a different position and 
this will alternate between green and red 
at about a one second rate. This is the 
player. 

The object of the game is to “chomp” 
your opponent before it chomps you. 
This involves landing on your opponent; 
in other words occupying the same LED 
space. It is possible to chomp your 
opponent while your playing LED is 
either green or red, but to win, as 
indicated by a flashing win LED, the 
player LED must be green at the time of 
chomping. Accordingly, it is necessary to 
coordinate your move to chomp your 
opponent when the player LED is green 
or a “lose” will be indicated. In other 
words, don’t try to chomp_ your 
opponent while it has its little red mouth 
open! 

The chase control switches allow 
movement of the player LED. The 
clockwise chase switch moves the player 
in a clockwise direction through the 


Similarly, the 
anticlockwise chase switch moves the 
player in an anticlockwise direction 
through the maze. To increase player 


maze pattern. 


difficulty, the chase switches are 
rendered ineffective unless the chomp 
LED is lit. Pressing a chase switch before 
the chomp LED lights will only delay 
your chance to move. 
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While you are moving your player, the 
opponent is not idle. In fact the 
opponent is quite crafty and, although 
restricted to moving within the maze, 
can move rather spasmodically. 
Sometimes, he will even reverse 
direction to pounce upon and chomp 
the player. The game is over and a 
flashing lose LED indicates the player's 


CHASE ‘N’ CHOMP 


Fig. 1 (right) shows 
several different ways ide 
of driving the 


bicolour LEDs while g GREEN RED GREEN 
_ Fig. 2 (below, right) kyA 
shows the basic ni a 
scheme for the Chase 
‘N’ Chomp circuit. ; + 
> (a) RED LED (b) GREEN LED 


We estimate 
the current 
cost of 
components 
for this 
project to be 
approximately 


$30 


This includes 
sales tax. 


BINARY CODE 
SELECTION 


Fig. 2 (a) 


ALMO AAWIH? 


Rt 


(c) GREEN LED 
Fig. 1 


(e) GREEN LED 


BACKPLANE 
OSCILLATOR 


(b) RED 


(c) RED AND GREEN 
RED/GREEN (YELLOW) 


OSCILLATOR 


oa = 5 
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Chase ‘N’ Chomp 


doom. In all cases, if the opponent is 
allowed to attack, the game will be lost. 

Sound effects are simple, providing 
only a tone for the playing LED. The 
sound is similar to an ambulance siren, 
promoting a sense of urgency to the 
game. Scoring has not been included as 
it would make the game too expensive. 


Bi-colour LEDs 
Well that describes how the game is 


8xRED/GREEN LED 


EF) | (EF) [8(¢¥) 


é 
) | & | & | & 


ff 


OPPONENT 
REVERSE RATE 


+9V 


+ +9V 
a 
H 0.1 


1 
bd 16VWae(O- 
_ 
< s1 
ON 


fh} 
oF cele | 
( ee | 228 4 fs 7 
C1 


Ic5a 
IcseYio 'C5d 744 4030, 


played. Now let's see how the game 
operates. 

Externally, bi-colour LEDs are similar in 
appearance to a normal single-colour 
LED, with two leads and a frosty white 
package. Internally, they contain two 
reverse connected LEDs of contrasting 
colours. Applying a current of between 5 
to 30mA in one direction will light one 
LED while current in the reverse 
direction will light the other LED. Fig. 1 


4070 |° 


Ea). CHASE 'N’ CHOMP 
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shows several ways of driving the LEDs. 


Fig. 1a shows the circuit for lighting the 
red LED. This simple circuit can also light 
the green LED if its cathode is taken to a 
negative supply as shown in Fig. 1b. For a 
single supply, it is necessary to swap 
both the ground and positive 
connections to light the green LED as in 
Fig. 1c. 


Another technique for lighting both the 
red and green LEDs using a single supply 
is shown in Figs. 1d and 1e. This requires 
the use of two resistors, R1 and R2, and 
has the advantage that only one side of 


ee 2 
REDIGREEN 
RATE 


the LED package must be connected to 
the ground or positive supply. When the 
red LED is lit (Fig. 1d), the current is 
limited by R1, while the voltage drop 
across R2 will be the voltage drop across 
the red LED (typically around 2V). 

A similar situation applies to Fig. 1e 
except that, in this case, the current is 
limited by R2, a voltage drop of around 
2V is developed across R1, and the 
green LED is lit. 

Note that a yellow light can be 
obtained by applying AC to the device. 
This lights both the red and green LEDs 
alternately so that the two colours are 
mixed in the eye to give yellow. 

Fig. 2a is a simplified block diagram of 
the bi-colour LED driving circuit for our 
game. Note that only two of the eight 
LEDs used are shown for clarity. C1 and 
IC2 are 8-channel multiplexers and these 
are shown as single pole 8-position 
switches. A three bit binary code applied 
to inputs on the multiplexers allows 
selection of each switch position. For 
IC1, the common or pole connection is 
permanently tied to ground via R1. The 
common of IC2, however, is tied to the 
red/green oscillator which alternately 
connects R2 to ground and the positive 


supply rail. 


Below: PCB parts overlay diagram for the Chase ‘N’ Chomp. At 
right is the actual size front panel artwork. 


READY 


8xRED/GREEN LED 


The backplane oscillator produces a 
150Hz signal swinging from the positive 
supply rail to ground. When it is at the 
positive rail, LED 2 will be red. LED 5 will 
also light red when the red/green 
oscillator is at ground. When the 
backplane oscillator is at ground, LED 
5 will light green provided the red/green 
oscillator is at the positive rail. LED 2 will 
be off. 


Since the backplane oscillator is 
relatively fast, and due to the persistence 
of vision, LED 2 will appear to be 
continuously on and glowing red. LED 5 
will alternate between red and green at 
the red/green oscillator rate. 


To light other LEDs, all that is required 
is a differing code applied to the 
multiplexers to access the new switch 
position. 


Circuit details 


Although the circuit may at first appear 
daunting, it can be made simple by 
dividing it into subsections. |C1 and !C2 
are the two central ICs depicted in Fig. 2. 
These have A, B and C inputs to select 
the switched outputs from 0 to 7. If, for 
example, inputs A, B and C are 
grounded, then output 0 is selected. If 
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CHASE ‘N’ CHOMP 
© START 


CHASE 


they are all taken to the positive rail then 
output 7 is selected. 

IC7b forms the backplane oscillator, 
which is also depicted in Fig. 2. This 
oscillator is formed by a 74C14 Schmitt 
trigger, a 100k resistor (R2) and a 
.039puF timing capacitor (C2). Operation 
of the Schmitt trigger is as follows. 

Initially, C2 is discharged and so the 
output of IC7b is high. C2 now charges 
via R2 until the voltage reaches the 
upper threshold point of the Schmitt 
trigger. The output of IC7b then goes 
low and C2 discharges via R2. When the 
voltage on C2 reaches the lower 
threshold of the Schmitt, the output goes 
high again and the cycle repeats. 

Incidentally, some readers may 
question our use of the term “backplane” 
which is usually confined to the common 
electrode in a liquid crystal display. 
Plainly there is no equivalent in the 
Chase ‘N’ Chomp circuit but the 
backplane oscillator performs a similar 
function in providing a common line 
upon which is superimposed an AC 
signal. 

The in/out common connection of IC2 
is connected to the output of the 
red/green rate oscillator via a 1k 
resistor. This oscillator is formed by 


POWER 0 


CHASE 9 


Chase ‘N’ Chomp 


Schmitt trigger |C7a and its associated 
1MQ_ feedback resistor (R1) and 1pF 
timing capacitor (C1). Frequency of 
Operation is approximately 1Hz. 

Two up/down presettable counters, 
IC3 and IC4, are used to control the IC1 
and IC2 multiplexers. These provide 
binary codes to the A, B and C inputs 
and thus determine which of the 
multiplexer outputs are internally 
connected to the in/out pin (pin 3). The 
up/down capability of the counters 
allows us to direct the LEDs to turn on in 
the up sequence (clockwise from 0-7) or 
turn on in the down sequence 
(anticlockwise from 7-0). 

At each positive-going clock input to a 
counter, its binary outputs, Q1 to Q3, 
increment or decrement to the next 
count number. This is decoded by the 
corresponding multiplexer to light the 
adjacent LED. IC1 and IC3 form the 
opponent section of the LED circuit with 


IC3 clocked at a 1Hz rate by Schmitt 
trigger oscillator IC7e. This opponent 
rate oscillator increments the count of 
IC3 only when the pin 5 carry-in (Cl) 
input is low. The carry-in signal can thus 
be regarded as a clock enabling signal. 

The output of the red/green oscillator 
(IC7a) is fed to the Cl input of IC3 via 
diode Dé. When the Cl input is high, the 
player LED is green and no clocking can 
occur in IC3. This ensures that the 
opponent LED can only move when the 
player LED is red (ie, when the red/green 
oscillator is low). Two results flow from 
this: (1) because clocking of IC3 depends 
on the phase relationship between |C7a 
and IC7e, the opponent LED moves 
spasmodically; and (2) the opponent 
always loses if the opponent moves to 
chomp. 

IC7f, also a Schmitt trigger oscillator, 
oscillates very slowly and determines 
whether IC3 counts up or down. This 


Below is an actual size artwork for the PCB pattern. 
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reverses the direction of the opponent 
LED. When the output of IC7f is high the 
counter counts up and consequently the 
red opponent LED travels clockwise. 
When the output is low the counter 
counts down and the LED travels 
anticlockwise. 


Clocking and up/down operation of 
IC4 is carried out manually and is 
considerably different to that for IC3. 
Under normal conditions, capacitor C5 
at the input to Schmitt trigger IC7c is 
charged to the positive rail via R5 and so 
the output, pin 6, of IC7c is low. The 
chomp LED is therefore lit. The up/down 
input is tied high via a 1MQ resistor. 
When the chase clockwise switch is 
pressed, C5 is discharged and the clock 
input of IC4 goes high, incrementing the 
counter. The chomp LED is now off since 
the Schmitt output is high. 

When the switch is released, C5 begins 
to charge. After about one second the 
capacitor voltage reaches the upper 
trigger point for IC7c and the output 
goes low, relighting the Chomp LED. The 


Oo 


MEMORY 

MM2114N 1.95 
1024 3 4 RAN 

MM2114N-055 0.95 
1026 1 4 RAM 0-55 DE ¢ 

CMOS 

cD4007C 0.40 
DUAL COMPLEMENTARY PAIR PLUB INV. 
CD4008C 0.85 
4 BIT FUL ADDER 

CD4015C 0.75 
DUAL 4 BIT STATIC REGISTER 
CD4028B 0.85 
OCD-OECIMAL DECODER 

CD4050B 0.45 
VEX WOM INVERTING QUFFER 
CD4069 0.35 
MEX INVERTER 

CD4070 0.35 
QUAD 2 INPUT EXCLUBIVE On 
CD4160B8 0.95 
DECAQE COUNTER. ASYNCHRONOUS CLEAR 
CD4175B 0.95 
@uan 0 FLIP FLOP 

CD4584B 0.85 
HEX SCHILTT TRIGGER 

CD4724B 0.85 
GIT ADDREBBABLE LATCH 
MM74C04 0,35 
MEX. INVERTER 

MM74C86 0.35 
QUAD 2 INPUT EXCLUSIVE On 
MM74C150 3.80 
16 TO 1 MATIPLEXER 
MM74C160 0.95 
DECACE COUNTER, ASYNCHRONOUS CLEAR 
MM74C162 0.95 
DECADE COUNTER SYNCHRONOUS CLEAR 
MM74C175 0.95 
@UAD 0 FLIP FLOP 

MM80C97 0.70 


TWEE STATE HEX BUFFER 


National 
Semiconductor 


8.30 to 5 Monday to Friday, 8.30 to 12 Sat. 
Mail Orders add $3.00 to cover postal charges. 
Next day delivery in Sydney add $5.00. 

All prices INCLUDE sales tax. 

Tax exemption certificates accepted if line value 


exceeds $10.00. 


$10.00 minimum Bankcard Orders. 


LINEAR DEVICES 


LM349N 0.95 
WIDE BAND UNCONP @UAD 741 OF ANP 
LM309K 1.80 
SV T0-3 REGULATOR 

LM338K 8.80 
3A ADJUSTABLE REGULATOR TO-3 
LM381N 1.45 
LOW NOISE DUAL PREAMPLIFIER 
LM386N-1 0.55 
LOM VOLTAGE AUDIO AMPLIFIER 
LMS65CN 0.95 
EVER POPULAR PHAGE LOCK LOOP 
LM723CN 0.45 
44 PIN DIL ADJUST VOLTAGE REGULATOR 
UA741HC 0.95 
PETAL CAN VERSION 

UA741PC 0.35 
HOST POPULAR OP AMP EVER MADE 
LM7805SCT 0.75 
10-220 3 VOLT POSITIVE REGULATOR 
LM7812CT 0.75 
TO-220 12 VOLT POSTIVE REGULATOR 
LM7815CT 0.75 
T0-220 13 VOLT POSTIVE REGULATOR 
LM790SCT 0.85 
10-220 5 VOLT NEGATIVE REGULATOR 
LM7912CT 0:85 
10-220 12 VOLT NEGATIVE REGULATOR 
LM7915CT 0.85 
70-220 15 VOLT NEGATIVE REGULATOR 
LM78LOSACZ 0.35 
0-92 5 VOLT NEGATIVE REGULATOR 
LM78L12ACZ 0.35 
YO-92 12 VOLT POSITIVE REGULATOR 
LM78L15ACZ 0.35 
TO-¥2 15 VOLT POSITIVE REGULATOR 
LM79LOSACZ 0.70 
TO-¥2 5 VOLT NEGATIVE REGULATOR 
LM79L12ACZ 0.70 
TO-¥2 12 VOLT NEGATIVE REGULATOR 
LM79L15ACZ 0.70 


TO-92 15 VOLT NEGATIVE REGULATOR 


OPTO 

MA1026ALR 27.00 
TIME/ TEMPERATURE MODULE 
DL1416 36.00 


4 DIGIT ALPHA MMERIC DISPLAY MODULE 
WITH INBUILT DECODER/ORIVER. 
NSM39152 9.95 
10 GEGHENT BARGRAPH MODULE ALL GREEN 
WITH INBUILT LOGARITHIIC DRIVER. 


NSL4855 0.15 
feo Sm 

NSL4955 0,20 
GREEN St 

NSL5086 O05 
feo 3m 

TIL313 1.50 


0.3" COMMON ANODE WITH RIGHT HAND 
DECIMAL POINT. 

RED BEZEL 1.95 
© OLGIT 0.3" BEZEL WITH INTEGRAL 
LACK SURROUND. 


OTHER BEZELS ALSO 
AVAILABLE PLEASE 
ASK. 

SOCKETS 

$100-S 3.95 


TRUE 6100 BUS EDGE CONNECTOR FITS 
MOTHER BOARD WITHOUT MODIFICATION. 


AXR-3-11 3.95 
FEE 

AXR-3-12 2.05 
mae 

AXR-3-31 4.40 
FEMME 

AXR~-3-32 2.40 
MLE 


AD/DA 
AXR-LNE-11 6.25 ADD3501 12,00 
FEMALE 3-3/6 DIGIT DVM LED OUTPUT 
AXR-LNE-12 6.10 DACQ808 2.25 
eBITD TOA 
AXR-LNE-31 6.25 
roe NATIONAL 
AXR-LNE- 32 3.45 SEMICONDUCTOR 
me DATA BOOKS 
DB25P 2239 AUDIO/RADIO 9.25 
D TYPE PLUG SOLOER CONTAING WEALTH OF INFORMATION ON 
DB25S 3.45 PREANPE, AN/ER/STEREO,PONER AMPB AND 
0 TYPE SOCKET SOLDER FLOOBYOUBT. 
ADV. LOGIC 9.25 
DISCRETE COVERS ADVANCED «LOGIC. FAMILIES 
1N914 0.05 (740L8 AND 7408), 
OLD OLD FAVOURITE BSIG@WL DI00E CMOS 10, 9S 
2N2222A F 0.48 CONTAING DETAILS ON 74C AMO CD4000 
MPN GENERAL PURPOGE 10-16 SEALES. INCLUOES SPECIAL FUNCTION 
2N2904 0.40 LOGIC, MEMORY AND APPLICATION NOTES. 
Ber SEC eunrome :10-18 LIN APPLIC 17.00 
2N3019 0.69 FROM NATIONAL SEMICONDUCTOR, THE GEST 
NPN MEDIUM POWER TO-S APPLICATION BOOK AVAILABLE. 
2N3053 ws © 4 LINEAR DATA 2 VOLS 
PER PAIR 20.00 
2N4032 0.64 THE FINEST COLLECTION OF DATA AD 
NPN MEDIUM POMER TO-S TYPICAL APPLICATIONS ON OF AMPS, REGE 
2N4360 0.60 COMPARATORS, REFERENCES, INSTRUMENT 
VERY FOPULAR: FET. AMPS) ANALOG SWITCHES SAMPLE & HOLD, 
2NS485 0.70 BUFFERS, SPECIAL FUNCTION, AUDIO AND 
NFET/AF tO-92 SPEECH DEVICES EVER PUBLIGHED. 
2N5656 0.92 LOGIC 9.95 
nee rome. Ten 326 COVERS 7400, 744, 74H, 74.5, 748 PLUS A 
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Geoff Wood is well known on the retail electronics 
scene in Sydney. Now he's opened his own store in a 
brand new location and he's stocking the broadest 
range of prime quality National Semiconductor 
product ever stocked at a retail level in Sydney. 


The specials listed will be available only while stocks 
last - so get your orders in early. Many other specials 
for personal shoppers only. 


GEOFF WOOD ELECTRONICS 


PTY LTD Incorporated in N.S.W. 


656A Darling St, Rozelle 2039 
(One door from National Street) 
Tel: 8106845 


specialising in electronic components for the professional and hobbyist. 


Chase ‘N’ Chomp 


chase anticlockwise switch operates in a 
similar manner to the chase clockwise 
switch with the exception that the 
up/down input of the counter is pulled 
low with the closing of the switch. This 
decrements the counter. Diode D2 
isolates this pull-down function of the 
up/down input from the chase clockwise 
switch. 

There will always be a wait of about 
one second after release of a chase 
switch before the chomp LED lights and 
counter IC4 can be reclocked. Pressing a 
chase switch before the IC7c Schmitt 
trigger goes low again will discharge C5 
without clocking IC4. 

Detection of the end of game, whether 
it be a win or lose, is carried out by 
exclusive OR (XOR) gates |C5a c, and d, 
and by a three-input NOR gate IC6c. End 
of game occurs when both the player 
and opponent LEDs occupy the same 
position. This means that there will be 
the same binary count on both IC3 and 
IC4. XOR gate IC5a checks for the same 
logic level from the Q1 outputs of IC3 
and IC4, while IC5d and IC5c check the 
Q2 and Q3 outputs respectively. 

XOR gates operate such that the 
output is high when the inputs are 
different and low when they are the 
same. Consequently, when the same 
count is on both IC3 and IC4, all XOR 
gate outputs will be low, but at least one 
will be high if 1C3 and IC4 have different 
counts. 

The NOR gate (IC6c) operates such that 
its output will be high only when all 
inputs are low. Consequently, pin 10 of 
IC6c goes high only when IC3 and IC4 
have the same count. 

This high from ICéc brings the carry in, 


Cl, high on both counters which then 


stop counting clock pulses. As a result, 
the game remains latched with both the 
opponent and player LEDs at the same 
position at the end of a game. 

It is now necessary to detect either the 
“win” (green LED, IC7a high) or “lose” 
(red LED, IC7a low) situations so that we 
know who won the game. 

Since we know that a “lose” occurs 
when the red/green oscillator is low and 
that a win occurs when the oscillator is 
high, we can determine the win or lose 
condition after IC6c goes high. !C7d 
inverts the high from !C6c and this sets 
the output of IC6a, wired as a two-input 
NOR gate, high if IC7a is low and low if 
IC7a is high. Consequently, when high, 
the lose LED will light. When low, the 
output of XOR gate IC5b will be high and 
the win LED will light. 

The cathodes of the win and lose LEDs 
are connected to the opponent rate 
oscillator, |C7e, via a 1kQ resistor. The 
win and lose LED will thus flash at a 1Hz 
rate. 

At the end of the game, it is necessary 
to halt the red/green oscillator so that 
the win or lose state will remain. This is 
done using diode D4 if the game is lost 
and diode D3 if the game is won. As 
explained previously, when the game is 
lost the output of IC7a (pin 2) will be low 
while the output of IC6a will be high. At 
the same time, diode D4 pulls the input 
to IC7a high via a 10kQ resistor, thus 
stopping the red/green oscillator in the 
low state at which the game ended. 

For the win situation, the outputs of 
IC7a and IC5b are both high. In this case, 
however, the output of IC5b is inverted 
by IC6b and IC7a is stopped by pulling its 
pin 1 input low via diode D3. 


The game is now left in a state where 
ee e  ee 
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CORNER BAYSWATER AND EASTFIELD ROADS, 
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OUR VAST RANGE OF COMPONENTS TO SUIT THE ELECTRONIC ENTHUSIAST INCLUDES: RESISTORS — CAPACITORS — IC’s — 
POTENTIOMETERS —HEAT SINKS — CABINETS — PLUGS AND SOCKETS OF MOST KINDS. 


SPECIALISING IN SALES AND SERVICE TO — 


<> CAR RADIOS 
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PARTS LIST 


PCB, code 83eg9, 138x186mm 
Perspex sheet, 138x186mm 
Scotchcal label 
bi-coloured LEDs 
SPRG511 red/green) 
5mm red LEDs 

5mm green LED 
momentary contact pushbutton 
switches 

SPDT toggle switch 

9V battery (type 216) 

battery clip for 216 9V battery 
piezoelectric transducer (Toko 
PB-2720 or equivalent) 

4 15mm standoffs 

4 25mm machine screws and nuts 
4 rubber feet 
S 

2 
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EMICONDUCTORS 
4051 8-channel 
multiplexers 

2 4029 presettable up/down 
counters 

1 4030, 4070 quad 2-input 
exclusive OR gate 

1 4023 triple 3-input NAND gate 

1 74C14, 40106 hex Schmitt trigger 

6 1N914, 1N4148 diodes 


CAPACITORS 

47pF/16VW PC electrolytic 
10pF/16VW PC electrolytic 
1pF/16VW PC electrolytic 
0.1pF metallised polyester 
.047 uF metallised polyester 
.039uF metallised polyester 
.0O1pF metallised polyester 


RESISTORS (5%, 4W) 


5x1MQ, 1x820kQ, 1x100kQ, 2x10kQ, 
5x1kQ 


analog 


BAA Ah wrRs 


the win or lose LED is flashing on and off 
and the player and opponent LED 


remains in the position where the game 
eae a 


#8 MARINE 


D 477MHZ REQUIREMENTS 


WE ALSO STOCK A RANGE OF TEST AND ASSEMBLY GEAR 


TO HELP THE HOBBY TYPE ELECTRONIC BUFF 


WE ARE SPECIALISTS IN TV, STEREO AND MOST ELECTRICAL REPAIRS. 
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was won or lost. In the case of a win, 
both red and green LEDs will light and 
appear yellow. For a lose, only the red 
LED will light. 

To restart the game, the start switch is 
pressed to bring the preset enable (PE) 
pins of IC3 and IC4 high. The preset 
enable allows the binary code set by the 
jam inputs, J1 to J4, of IC3 and IC4 to be 
loaded into the Q1 to Q3 outputs of the 
counters. For IC3, J1 and J4 are low and 
J2 and J3 are high. This sets multiplexer 
IC1 to the 6 output. For IC4, only J2 is 
high and IC2 is set to the 4 output. 

Upon pressing the start switch, the 
voltage at the PE input does not rise 
immediately but is delayed by the 1MQ 
resistor and .047yF capacitor. Due to 
slight differences in the characteristics of 
IC3 and IC4, one IC will preset the jam 


< 
View showing how the pushbutton 
switches are mounted. 


inputs before the other. As soon as this 
happens, |C6c goes low (since the player 
and opponent LEDs now occupy 
differing locations) and pulls the PE 
inputs low via D1. This prevents the 
slower IC from preloading. 

This racing effect provides some 
randomness in the positioning of the 
LEDs at the beginning of the game. Note 
that since the PE pins are only held low 
at the end of the game via the charge on 
the .047uF capacitor, the game will 
eventually restart itself when the 
capacitor discharges due to leakage. 

Sound effects are provided by a 
piezoelectric transducer, one side of 
which is connected to the output of the 
backplane oscillator (IC7b). The other 
side of the transducer is connected to 
the red/green oscillator (IC7a) so that a 
slightly different tone occurs for the red 
and green LEDs. Diode D5 turns off the 
sound effects at the end of the game by 
shunting the signal from the backplane 
oscillator to the positive rail. 

The reason for the change in tone is 
that the red and green LEDs draw 
different currents and this affects the 
supply to the backplane oscillator and 
hence its frequency. In addition, the 
voltage swing across the transducer will 
vary slightly, depending upon which 
section of the LED is on. 

Power for the circuit is derived from a 


9V type 216 battery with on/off 
switching provided by S1. A 10yF 
electrolytic capacitor and a 0.1pF 
metallised polyester capacitor provide 
supply rail decoupling. 


Construction 


All components for the game are 
mounted on a printed circuit board (PCB) 
coded 83eg9 and meéasuring 
138x186mm. We used a 138x186mm 
perspex sheet supported on 15mm 
standoffs to cover the PCB, and this 
supports the LEDs and switches. A 
Scotchcal label is used to depict the 
maze and the switch and LED functions. 


Begin construction by marking out and 
drilling the various holes for the LEDs, 
switches and corner mounting screws in 
the perspex sheet. The locations for 
these holes can be easily found — just 
use the PCB as a template. Holes for the 
LEDs are drilled to 5mm, while the 
corner holes and switch holes are drilled 
to 3mm and 7mm respectively. 


The Scotchcal label can now be 
attached to the perspex panel. Cut the 
label into three sections as shown in the 
photographs and drill small pilot holes 
(1mm) at the positions indicated. Peel 
away the backing paper and carefully 
attach the label to the perspex, making 
sure that the various holes are correctly 
aligned. Finally, use a sharp knife or 
reamer to enlarge the holes in the 
Scotchcal material to the correct size. 

Attention can now be turned to the 
PCB assembly. Follow the layout 
diagram when mounting the parts and 
take particular care with polarised 
components. Install the wire links first, 
then the resistors, diodes, capacitors and 
ICs in that order. Note that the ICs are 
CMOS devices, so the usual precautions 
apply: earth the barrel of your soldering 
iron to the earth track on the PCB using a 
small clip lead, and solder the power 
supply pins (7 and 14 or 8 and 16) first. 

Next, the battery clip and the 
transducer can be wired into circuit, but 
make sure that you get the battery clip 
leads the right way round. The 
transducer is non-polarised so it does 
not matter which way you connect it. 
We used double-side tape to secure the 
battery and transducer to the PCB. 

The switches are installed directly on 
the PCB and are soldered right at the 
ends of their leads. This done, insert (but 
do not solder) all the LEDs into their 
respective mounting holes and attach 
the perspex panel to the PCB using 
15mm spacers and machine screws and 
nuts. These same machine screws are 
also used-to secure a rubber mounting 
foot at each corner of the PCB. 


Finally, position the LEDs so that they 
protrude slightly through the front panel 
and solder their respective leads. 2 
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AND STD BUS 
CARDS — PARTS 
COMPUTERS 


Australia’s IEEE — 
696 S100 
Specialists 


Complete systems or all the 
parts you need to build or 
extend your own! 


We supply products from: 
AED @ GODBOUT 
MORROW @ SSM 

QT @ JADE 
PULSAR @® WARNER 


S100 & STD Products: 
CPU @ Memory @ I/O @ 
Video @® BUS Cards ® 
Disk Controllers @® Custom 
Designs etc * etc * etc 


ALSO: CABINETS @® POWER 
SUPPLIES @ CABLES @ 
CONNECTORS 


Complete Systems: 
PULSAED COMPUTER 
BASED ON STD BUS 
UNIVERSE: THE MOST 
ADVANCED $100 
SYSTEM IN THE WORLD 


Send an A4 stamped addressed 
envelope for free catalogue or 
indicate particular interest for 
further details. 


Aes 


MICROCOMPUTER 
PRODUCTS 


Sydney: AED Computers, 24 Darcy 
St, Parrmatta, NSW 2150. Phone 
(02) 6891744. Telex AA70664 
GIRFRI. 
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“I'm certainly 


i 


going to buy one.” 


— EDITOR, Australian Personal Computer 


The brilliant Dick Smith 
VVZ-200 Personal Computer 


‘Here it is — the breakthrough you’ve been 
waiting for! A personal computer with all 
the right features: colour graphics, sound, 

standard Microsoft BASIC for easy 
programming, a whopping 8K bytes of 
RAM memory, the ability to work with a 


standard set, and much more. Yet 
thanks to modern electronics and our 
buying power, the Dick Smith VZ-200 will 
cost you only $199 — far less than any 
comparable computer (and you get our 7- 
day money back satisfaction guarantee!). 
There’ll never be a better time to invest in 
your family’s future.... 


DICK SMITH Electronics 6<? 


See page 120 for address details 


PF con x-7200 TED S10CK 


“AMAZING 
VALUE! 


$ 
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What the experts say: = 

“this is a great machine, and one that is likely to change the face 
of Australian personal computing.” — Editor, APC. 

“We are impressed with the excellent implementation of Microsoft 
BASIC, full on-screen editing, repeat keys and easy-to-use graphics 
features.” — Creative Computing, May 1983. 

“If...you want a computer for playing games, for self-education, for 
learning about BASIC and perhaps for writing your own programs, the 
VZ-200 has one overwhelming advantage — the number of features 
for its price.” — EA, July 1983. 


Now every family can afford their own | computer! 
Yes, for just $199, the Dick Smith VZ-200 gives you amazing 
computing power — far more than many machines two, three or even 
four times the price. Now you can find out what computers are all 
about. The kids can use it with their school work. It can keep track of 
your home budget. It can even help you in your business! 
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Don't buy justa printer- here's afantastic NEW t 
4 colour printer that is an X-Y plotter as well! : 

, Useitto produce graphs, pie charts, PHIM IM aie unseen 
many different sizes and lots more - all in four i 
colours. Thanks to its built-in microprocessor, i 


all of this can be done easily using simple 
commands in your BASIC programs. 


* Look at some of the features: 
* 4 colours! (black, green, red, blue [uses 
ball pen inserts)) x A PLOTTER as wellasa 
printer x Standard Centronics-type parallel 
interface x 10 chars. persec. printingspeed 
“ * Software switching between printing H 
and plotting * 40/80 columns per line * § 
ResolutionO.2mm x StepsizeO.2mm min. e 
* Full 96 char. ASCII set (caps and lower 4 
_ case) * Inbuilt microprocessor provides a 
3 
H 
: 


en 


‘intelligence’ - plots lines, etc in response 
to simple commands * Plotting speed 52 


‘Write & store 


| ; your own mm/sec max vertical and horizontal, 73 
i : } rogr ams/data! . FB the best feature of all is THE PRICE! 
as ee mbverwernioenncnenes on [D : Cat X-7208 


VZ Datasette 


» Getthemost from your VZ-200 - store yourprogramson this 
_ deluxe recorder. ested om for the VZ-200 soit’s better than 


ONLY $ 
AVAI LAP LTH 7 2 99 
Cat X-7207 $ 50 : ~ THIS I Mo i 
ONLY 69 Use any Centronics type printer with this 


”" WANT MORE MEMORY? Printer Interface | 
N t ted ‘hard f both id 
SIMPLY PLUG IT IN! PAROS WNEtuce Tits Mie Corer HORE Ohh Hon Rete oe 


Pwo: 


i VZ200 alongside the memory expansion module, and lets you connect it to any $ 50°" 
16K MEMORY MODULE standard Centronics-type printer, (like the X-7208 above). Includes printer cable. 


Want to write your own programs but find the memory of Cat X-7210 


your computer unable to handle it? This happens with almost 
WE’VE GOT NEW BOOKS TOO! 


, every computer, no matter how large its memory! But with 
the VZ200 the answer is simple - just plug i in the memory 
VZ-200 Technical Manual 
Want to get the most from your VZ-200? This technical 


expansion module and now your VZ200 has a whopping 
manual explains all the ins and outs, ups and downs. For the $50] 
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24K of total RAM! Cat X-7205 
real computer enthusiast or the beginner who wants to 
know more! Cat B-7204 


snowmen 


Introduction to Computing 


Are you a‘babe in the woods’ when it comes to computing? 

Try this one out: written just for YOU! Ina language you can $ 95 
understand, it will have you a VZ-200 expert in just a few 9 
days! Cat B-7200 
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A great range 
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ames First Book Of Programs en ae 
Tried, trusted and true programs for your VZ-200. There's | 
something for everyone- and remember, they're all written $ 95 4 
ead ach in BASIC so you can save these on cassette so you only 6 | 
have to key them in once! Cat B-7202 conn ioe 


POKER 
Peed dig poker- i ean ig 
computer. You can be 
) bluff and fold, just like the real thing. 
hie {and fold} NEW GAMES Plus these great financial & educational — 


MATCHBOX 


reat memory tester! Behind the AVAILABLE programs 
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tcspsesscoesie8S r 


fot ers on thegrid are pairsof symbols, STATISTICS 1 you can learn a quite a lot about the game. 
, but you can Sry see one at a time. pe el oa or 4 Agreat introduction to the basic principles of Cat X-7254 
ew», Which letters have which pairs behind ee aincus Cat 7236 at X-723: Statistical analysis. Explains about the Mean, PORTFOLIO MANAGEMENT nina 
them? Good colour graphics and BIORHYTHYM, PAIR MATCHING, Variance Standard Deviation, different types Like to invest in the share market? This pro- i 
sound effects. Cat X-7231 END V / of Distribution etc. Gives youthe opportunity gram will help you to analyse and manage : 
} BLACKJACK Homer hese Ge ae e to test your knowledge by working out your portfolio for max. profit and min. risk. It : 
? Ever wanted to visit Las Vegas? Thisis | INVADERS Gale vane 38 examples. Cat X-7251 gives youa working model of your portfolio, 
owas the next best thing- OR a good way to noe 80 PASTY DERBY Gat X-7240 STATISTICS 2 : so you can see the likely effects of any <r 
H ctice if you're planning a trip there. GHOST HUNT Cat es 4 Following on from Stat. 1, this programdeals changes. Cat X-7261 
| Blackjack or ‘21' is the game and the HOPPY Cat X. 7243 “7242 with more advanced concepts. Tests of sta- DISCOUNTED CASH FLOW ANALYSIS - 
screen shows all the cards. at A tistical significances. Students T-test, theChi An ideal working tool for executives, accoun- 


Cat X-7235 Square test and so on. Cat X-7252 tants etc, providinga modelformarketcapital 
* HANGMAN ‘ i . “ MATRIX , : budgeting decisions and minimising an in- 
If you can’t guess the mystery word (8 Working out mathematical matricescanbea vestment without prejudicing a project's 
i letters) the figure on the screen is ‘ real chore. This program gives you more skill liquidity. Cat X-7262 
» hanged- you lose! Based on the pop- in handling them by practice. Cat X-7253 FINANCIAL RATIO ANALYSIS 
wae ular children’s game, this program TENNIS LESSON/GOLF LESSON A program for the professional accountant, ssessv0 
helps kids with spelling and vocabulary. Challenge your computer toagameoftennis investment advisor, or small business owner ‘ 
© Cat X-7233 orgolf. It plays by the fulessoevenit aon! twin who doesn’ t want to stay small Cat X-7263 Hi 


"ONE LOW PRICE $ 12. 50 ea 
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NOTE: Some programs may 
require 16K memory module. 
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RAK SARA AASA SAREE 
The VK = 
Powermate 
supplies 13.8V DC 
at currents of up 
to 10 amps. 


13.8V supply and retire that messy battery 


VK Powermate 


One of the most consistently requested projects would 
have to be a regulated 12V power supply to run amateur 
band transceivers. Five years ago we presented the VK 
Powermate to satisfy this demand. Now, following in its 
footsteps, comes the Powermate Mk Il — able to deliver 
more than 8A and using only a few extra components. 


by COLIN 
DAWSON 


be particularly demanding. 

Faced with the need to power such 
equipment, many an amateur resorts to 
a 12V battery discarded from the family 
car, connected across some form of 
“trickle” charger. There are a number of 
disadvantages to this method. The 
battery requires periodic maintenance, 
poses a hazard to other equipment by 
virtue of its acid electrolyte, has a limited 


Typical amateur equipment likely to 
need a power supply such as described 
here would be higher output — 25 to 30 
watt — two-metre transceivers, or one of 


240VAC 


the lower output — 10 watt — models 
driving an “afterburner” (RF power 
amplifier) possibly designed to deliver 40 
to 50 watts. This latter arrangement can 


+E). VK POWERMATE Mk.ll 
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life expectancy, and will not maintain an 
output of 13.8V under load. There is also 
a very real risk of introducing significant 
hum into the signal — and being chipped 


VIEWED FROM 
BELOW 


View inside the prototype. Note the row of holes drilled in the chassis to promote air flow. 


about it by one’s fellow amateurs! This 
project overcomes those problems. 

A voltage of 13.8V is now a well 
established design figure, the majority of 
transceivers being rated to give 
maximum RF output at this figure. 
Originally, transceivers of this type were 
designed primarily for use in cars where 
a nominal 12V supply is available from 
the battery. 

However, since the electrical system in 
a car normally runs at between 13 and 
14 volts, the transceiver manufacturers 
long ago decided to rate all their 
equipment for about 13.8V. This enables 
considerably more power to be 
achieved, as much as 20% more, than 


TEMPERATURE 
COMPENSATED 
ZENER 


would be available if the rating was 
exactly 12V. 


Design details 


This design is an upgraded version of 
the May 1978 unit, the main aim being 
greater current capability. The previous 
design had a current limit of about 5A 
continuous, the main limiting factor 
being the 2N3055 output transistor. 

In this version we have duplicated the 
output stage, ie, two 2N3055s in parallel, 
providing up to twice the current rating 
with suitable heatsinking. But that is not 
the same as saying that we automatically 
get 10A out of the system. Other factors 
now limit the current rating. 


FREQUENCY 
COMPENSATION 
O 


One is the transformer. This is the 
same model as used in the original, and 
has a continuous rating of 6A, so this 
must be regarded as the maximum 
continuous rating. But the transformer 
can deliver more on an intermittent basis 
— such as when used in an amateur role 
— and it should be quite practical to run 
it up to about 8.5A under typical 50% 
duty cycle conditions. 

If it was desired to run 8.5A 
continuously, two changes would have 
to be made: a transformer with at least 
this continuous rating and more 
substantial heatsinking, such as 
moderately large finned heatsinks, for 
the output transistors. 

Beyond 8.5A, even assuming the 
above modifications, the circuit will 
cease to regulate, due mainly to the 
limitations of the power transformer, 
rectifier, and filters, and their inability to 
maintain enough input voltage to 
overcome the losses in the rest of the 


system. Thus the output voltage would 
fall, though not significantly up to about 
10A. But this must be regarded as the 
absolute maximum for this circuit. 

As already implied, we can avoid the 
need for “add-on” heatsinks for current 
up to about 6A continuous. The metal 
K&W case has a large enough surface 
area to dissipate most of the heat 
generated by the output transistors. The 
ventilated cabinet also allows heat from 
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VK Powermate 


other components to escape (this case is 
available from several retailers). 

As a further refinement to the original 
design, we have used PC _board- 
mounting terminal blocks. These 
connectors have only recently become 
available and are used to replace PCB 
pins. Previously, we have used solder 
lugs bolted to the board for heavy 
current connections, the main reason 
being to avoid the use of PCB pins — 
they are not really adequate to support 
heavy wiring. 

The new terminal blocks are available 
in even multiples from 2 to 12. We have 


used a two-way and an eight-way and 
this takes care of all the wiring to the 
printed circuit board. Four and eight-way 
blocks are available from Jaycar, and 
Avtek sell the full range. 


Apart from the provision of fuses, the 
VK Powermate does not have short- 
circuit protection. Our first prototype did 
have a “foldback” current-limiting 
characteristic, which gives reduced 
power dissipation under short-circuit 
conditions, compared with a simple 
current-limit characteristic. Unfor- 
tunately, the line regulation was found 
to be inadequate so we discarded the 
current limiting feature. 

The circuit is based on the 723 
regulator integrated circuit. This was 


We estimate that the current cost 
of parts for this project is 
approximately 


$90 


This includes sales tax. 


originally introduced by Fairchild as the 


uA723, second-sourced by National 
Semiconductor as the LM723 and 
produced by other manufacturers with 
similar “723” designations. 


How it works 

Fig. 1 shows the complete circuit 
diagram of the VK Powermate while Fig. 
2 shows the schematic of the 723 


Below: parts overlay and wiring diagram. Use 4mm auto cable for the high-current wiring. 
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regulator. The latter figure shows the 
723 regulator as comprising a series pass 
transistor, error amplifier and reference 
voltage source. The error amplifier 
compares a proportion of the output 
voltage with the internal reference 
voltage source and makes continual 
adjustment to the base current of the 
series pass transistor. 


Low dropout voltage 


Maximum current rating of the series 
pass transistor in the 723 regulator is 
150mA. This must be amplified by 
external power transistors to provide a 
supply capable of several amps. In this 
circuit the series pass transistor is used to 
drive a PNP power transistor (TIP32) 
which in turn provides current drive to 
two NPN power transistors (2N3055). 

This arrangement has a low dropout of 
about 3V, which is equal to that of the 
723 when used alone. Consequently, 
this circuit has very good line regulation 
without having excessive power 
dissipation. 

The TIP32 transistor has a 1000 resistor 
connected between its base and emitter, 
and the two 2N3055s_ have similar 
resistors connected between their base 
and emitter circuits, though not directly 
to their emitters, which are isolated by 
the 0.220 resistors. These 1000 resistors 
avoid the possibility of high temperature 
leakage degrading the regulation 


oO 


characteristic of the power supply. 

A problem which can arise through 
using parallel output transistors — as we 
have done — is unequal load sharing. 
Due to slightly differing characteristics, 
one transistor may tend to conduct 
more heavily than the other. This is 
prevented by the inclusion of current 
sharing resistors in the emitter circuit of 
each transistor, which forces the 
transistors to accept an equal share of 
the load. 


Alternative resistors 


The value of these resistors is given as 
0.222, but we realise there may be some 
difficulty in obtaining these in the 5W 
range. For this reason we have designed 
a printed circuit board which will accept 
two parallel 5W _ resistors in each 
position. This would allow 0.470 
resistors to be used and these are in 
plentiful supply. 

A 1.5kQ resistor is connected between 
pins 5 and 6 of the 723. This is included 
to make the source impedance feeding 
the non-inverting input of the error 
amplifier approximately equal to the 
source impedance of the output voltage 
divider which drives the inverting input. 
Adding this single component makes 
quite a worthwhile improvement to the 
temperature stability of the output 
voltage. 

The output of the regulator is heavily 


Left: actual size 
PCB artwork. 
Ready etched 
boards are 
available from 
kit retailers. 


Below: this 
graph plots the 
line output as a 
function of 
load. Regulation 
is maintained 
for loads up to 
8.44A. 
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bypassed to give a low output 
impedance at radio frequencies and to 
ensure good transient response. 

A crude but effective method of over- 
voltage protection is used in this circuit. 
It consists of a zener diode, of 
appropriate voltage rating, and 5W or 
higher power rating, wired directly 
across the output terminals. If, for any 
reason, the regulator circuit malfunctions 
and the output voltage tends to rise 
above the selected voltage, the zener 
will draw very heavy current and blow 
the 10 amp fuse. 

The zener voltage selected will depend 
on the tolerance of the transceiver or 
other equipment to excessive voltage. 
Most service manuals specify an 
absolute maximum voltage, typically 15 
for a nominal 13.8V unit. Thus a 15V 
zener would be appropriate. 

In blowing the fuse the zener itself will 
most probably be sacrificed, but this is a 
small price to pay in order to protect a 
valuable piece of equipment. There are 
more elegant methods of protecting 
transceivers against over-voltage, but 
this method is simple and reliable. 


Construction 


Most of the circuit components are 
mounted on the printed circuit board 
(PCB) which is coded 83ps12 and 
measures 82 x 119mm. Dominating the 
PCB are the two 10,000uF/40V 
electrolytics (Elna) which have a 
combined ripple rating of 10.4A at 
120Hz. Substitution of smaller 
electrolytics is not really recommended 
as their lower ripple ratings may lead to 
reduced service life. 

Do not substitute a less rugged 
transistor for the TIP32, which has a 
collector current rating of 4 amps. Other 
transistors (such as 2N3053 or BD140) 
will work, but on overloads they will 
“punch through” before the 10 amp fuse 
blows. And if that happens, the 723 IC 
will blow too. 

A small flag heatsink should be fitted to 
the TIP32. This can be either a 
commercial unit or a piece of light gauge 
aluminium about 20 x 30mm. 

Do not try to increase the output rating 
of the Powermate by increasing the fuse 
rating. This will only lead to the 
possibility of damage to the 3055s, and 
quite possibly to other parts of the 


CURRENT. (A) REGULATOR 
DROP-OUT 
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JAYCAR FOR VALUE! 


EASY TO USE! SOLDERING IRON TEMP. TESTER 


Apply solder to the tip of soldering iron , READS TEMP IN 
and then press the temperature Temperature is the most important DEGREES CENTIGRADE! 


sensor as shown factor for soldering! 
Prevent precision parts from burning $29 95 


intermittent connection. 


When you solder electronic parts to 
the printed circuit board, you should know RE! 
the proper temperature 
Improper temperature can cause damage Cat. QT-2100 
to parts or cold solderin : 
9: Ideal for all tem perature controlled irons 


UNIDIRECTIONAL ELECTRET 
MUSICAL MICROPHONE INSERT 


CH RISTMAS CARD Just out in time for the new EA Parabolic Microphone project! (Ref: EA Nov. '83). 


This brand-new direct import unit has an average sensitivity around 7dB BETTER than 


true. Send a friend a card that the common low cost Electret insert. 
eeetunel oe The unit (Cat. AM-4012) has a front-to-back ratio of 1.5:1. The power requirements 


fitted with an electronic watch are the same as for the low cost mic. insert. 
Heaney and flat transducer. An appro- Each insert is supplied with a comprehensive data sheet which includes connection 


details, specs. and frequency response graph. 
piate seasonal tune plays when the card is opened. 
e than ordinary high Be early as they may be in short supply around Xmas. 
py a la a Cat. AM-4012 ONLY $3.95 


Xmas card. 
ca ee ONLY $2.95 


Amazi ng Va ; ue This alarm has all the features of those 


PRO oxcmneve. t beeen’ - 
FESSIONAL : lashing light for vial je protection 
COMPUTERISED $69.95 “fouvemtey in of poston nd 
CAR ALARM switched off with same key — no 


switches 


WITH FLASHING * Exit and entry delay and unit chirps : ‘ 
LIGHT a I slits WAS $1299 
Fubeing or steady alarm tone . SAV E $500 W 
* Can be used with optional N.O. Motion NOW $799 
sensor : 
* peste car stereo and CB ; se Comp. Kit 


* ear ronan and two warning 3 Be Rm Cat. KJ-6630 


Cat. LE-8600 $69.95 


THE ALL SINGING 
ALL DANCING MACHINED PIN GOLD CONTACT 


MULTIMETER IC SOCKETS... 


Expensive. But the best for professional work. Each pin is machined out of solid material (not punched 
Scoop purchase of quality “KAISE’ Japan out of a flimsy sheet). High quality heavily gold plated inserts form the socket end of the pin. The pins 
ese 3% digit LCD digital multimeter. are then precision moulded into a high quality plastic housing. Ideal for use in equipment where high 
~ Manual range override (Normally auto field service costs are a distinct possibility or where high reliability is essential. 
— ranging) 
- Amust. Zero adjust button. Calibrates Cat. No. Description 1-9 
— meter if you change test probes P1-6452 8 WAY SOCKET J $0.90 
— Virtually “open circuit’ input impedance P1-6454 14 WAY SOCKET $1.15 
— Magnificent clear LCD readout P1-6456 16 WAY SOCKET $1.25 
— Most significant digit flashes if out of P1-6458 18 WAY SOCKET $1.45 
— range P1-6460 20 WAY SOCKET $1.60 
— Tone beeper for status identification P1-6462 22 WAY SOCKET ; $1.75 
~ +/~1000V DC, 600V AC PI-6464 24 WAY SOCKET AI Y ldZl Nn $1.95 
~ Resistance & Current ranges (AC & DC) P1-6466 28 WAY SOCKET $2.25 


— Lo ohms range for checking semis f 
- 4mm banana plug leads on industry PIL-6468 40 WAY SOCKET $2.95 


- standard 19mm centres 9 
~ High current shunt available 
~ Fuse protected. Spare fuse provided 


~ insidi . . 
Cat OM 525 Quality Australian made cabinets. Aluminium and Marviplate construction with handles. 


Cat. No Description 1-9 
T 4 T HE- 1452 84/6V 203(D) x 102(H) x pad H a $18.50 
HE-1454 84/8V 203(D) x 102(H) x Ww rw $20.00 
I d4 HE-1457 84/10V 203(D) x 102(H) x 254(W) 0 ‘00 $21.50 


HE-1458 — 84/12V_ 203(D) x 102(H) x 305(W) $23.00 
HE1459 84/17V 203(0) x 102(H) x 432W)  AMStrument § §2¢.00 
HE-1461  93/8V_228(D) x 76(H) x 150(W) $16.50 
HE-1462 93/8V_ 228(D) x 76(H) x 203(W) Cases $18.00 
HE-1463  93/10V_ 228(D) x 76(H) x 254(W) $19.50 
HE-1467  93/12V_ 228(D) x 76(H) x 305(W) $22.00 
HE-1469 — 93/17V_ 228(D) x 76(H) x 432(W) $25.50 


Ja Ca Incorporating NUMBER 1 FOR KITS 
NIC AGENCIES POST AND PACKING CHARGES WS * 
ELECTRO G $5 — $9.99 ($1.50) $10 — 3 es20) \ NN Mail Order 
$25 — $49.99 ($4.50) $50 — $99.99 ($6. & \\ 
SYDNEY SHOWROOMS $100 — $198 ($8.00) Over $199 ($10) — \ By 
“Free INSURANCE for Road & Registered Post over 
117 YORK STREET PHONE: (02) 264 6688 and (02) 267 1614 All heavy or bulky items (over 20kg.) sent Comet Road Freight $12.00 anywhere 
CARLINGFORD TELEN: 12289 in Australia. 
Car CARLINGFORD & PENNANT HILLS ROAD — PHONE: (02) 872 4444 SHOP HOURS CARLINGFORD, CONCORD & HURSTVILLE 
Mon — Fri 9am — 5.30pm: Sat — 9am — 12pm: Thurs night 8.30pm 

CONCORD SHOP HOURS SYDNEY BANKCARD 
115 — 117 PARRAMATTA ROAD - PHONE: (02) 745 3077 Mon — Fri 8.30am — 5.30pm. Sat — 8.30am — 12pm: Thurs night 8.30pm , 


HURSTVILLE 121 FoREST ROAD PHONE: (02) 570 7000 MAIL ORDERS AND CORRESPONDENCE: BOX K. 39 HAYMARKET, SYDNEY 2000 Yj Via Your Phone 
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VK Powermate 


circuit. The specified 10A fuse will take 
"surges of up to 14A before it blows, 
which is well above the regulator drop 
out current. 


At 305 x 205 x 90mm, the K&W case 
can easily accommodate all the 
components and allows some free space 
for cooling. Between the transistors, 
bridge rectifier, transformer and power 
resistors, there is a lot of heat generated 
when the supply is working hard. In 
addition to the slotted lid, we would 
recommend drilling a series of holes 
across the bottont, of the chassis to 
promote air flow. 7’ 

If the planned use of the power supply 
suggests that additional heatsinks should 
be fitted, there are a number of types 
available. Two small heatsinks will 
probably be a more convenient 
arrangement than one large one and two 
types listed in the Dick Smith catalog 
would seem to be suitable. One is listed 
as H-3422 and the other, slightly larger, 
as H-3460. They should be mounted with 
the fins vertical. 

The transformer used is known as the 
“M2000” and has a rating of 18VAC at 6A 
(ours was supplied by Jaycar, but other 
kit sellers have an equivalent). Virtually 
any transformer with a secondary 
voltage of 17 to 18V at a current of 6A is 
suitable. Lower current ratings could be 
used if the inferior soa regulation is 
acceptable. 

In the other sade. there is at least 
one transformer available with an 8A 
rating. This is the model JT 266, made by 
Jones Transformers Pty Ltd, and available 
from Ace Radio, 136 Victoria Rd, 
Marrickville, NSW. 

When mounting the output transistors, 
use a mica washer, two insulating bushes 
and heatsink compound. Most of these 
are available in TO-3 mounting kits. The 
connection to the collectors of these 
transistors is made by means of solder 
lugs to one of the mounting screws for 
each transistor (the case is the collector 
for this type of transistor). Later, when 
the Powermate has been tested, plastic 
covers should be fitted to the 3055s. 

An EDI Minibridge, type PK4OF, is used 
as the bridge rectifier. It has an average 
current rating of 8 amps. As with the 
transistors, the PK40 heatsinks to the 
chassis, but no mica washer need be 
used here — the metal face of the 
rectifier is not an electrical connection. 
Alternatively, the bridge rectifier could 
be the higher rated PB40 which is widely 
available. 


A pair of binding post/jack sockets are 


used for the ouptut connections. Don’t 
forget to use heavy duty insulated wire 
for all the high current wiring. The type 


i] 

known as “4mm auto cable” is suitable. 

The 0.22uF ceramic capacitor is 
connected across the back of the output 
terminals. This provides RF bypassing of 
the output. The negative output terminal 
may also be connected to the case to 
minimise the effects of radiated RF 
signals. This could be a consideration 
when the antenna of high power 
equipment is very close to the power 
supply, although we were not able to 


PARTS LIST 

K&W case, 306 x 204 x 90mm or 
similar metal project case. 

| Scotchcal front panel, 305 x 90mm 
PCB, 82 x 119mm, code 83ps12 
transformer with secondary 17 to 
18V at 6A 
SPST mains toggle switch 
4-way insulated mains terminal 


2-way PC-mounting terminal 
block 
8-way PC-mounting terminal 
block 

2 yy pacing posts, 7 red, 1 


1 3AG panel mounting bayonet 
fuse holder and 1.5A fuse 

2 fuse clips, Swann FC1 

1 3AG 10A fuse 

2 solder lugs 

1 flag heatsink (for TIP32) 


SEMICONDUCTORS 

1 LM723 or pA723 IC regulator 

1 TIP32 PNP transistor 

2 2N3055 NPN transistors 

1 PK40 or equivalent bridge 
rectifier 

1 15V 5W zener diode 

1 LED and bezel 


CAPACITORS 

2 10,000uF/40V electrolytic (PCB 
mounting) 

1 1000pF/16V_ electrolytic (PCB 
mounting) 

1 0.22pF ceramic 

1 0.22u4F metallised polyester 
(greencap) 

1 0.1pF greencap 


RESISTORS (4%W, 5%) 

1 x 15kQ, 2 x 3.3kQ, 1 x 1.5kQ,1 x 
6800, 2 x 1000, 2 x 0.220/5W {see 
text), 1 x 1k trimpot (large vertical) 


MISCELLANEOUS 
4 rubber feet, 4 nylon PCB stand 
offs, 1 grommet, mounting 
hardware for TO-3 transistor, 
heatsink compound, 2 TO-3 plastic 
covers, mains cord and three-pin 
plug, mains cord clamp, heatshrink 
tubing, 4mm auto cable, hook-up 
wire, screws, nuts, lockwashers, 
solder. i 


NOTE: Component substitutions are 
not recommended. See text. 


induce any anomalies with the antenna 
of a 2-metre set only a metre away. 

Take care with the mains wiring. The 
three-core mains cord should be passed 
through a grommetted hole in the rear 
of the case and anchored with a cord 
clamp. Mechanically terminate and 
solder the earth wire to a solder lug 
secured under one of the transformer 
mounting screws. The rest of the circuit 
is not earthed 

Terminate the active and neutral 
conductors plus the wires to the 
transformer primary and the mains 
switch to a three-way insulated terminal 
block. Make sure that the soldered 
connections to the mains switch and 
transformer primary fuse are insulated 
with heatshrink tubing or “spaghetti”. 

When construction is complete, check 
all wiring carefully. To protect the over- 
voltage zener diode, it is important that 
the 1kQ trimpot be set initially for 
minimum output voltage. This is with the 
wiper closest to the positive rail or, in 
physical terms, fully anticlockwise as 
seen from the rear of the case. 

Test the supply with a dummy load 
before it is used with a transceiver. A 
piece of jug element cut to a length 
would be suitable. Make sure that the 
output voltage does not change by more 
than 200mV between the loaded and 
unloaded conditions. This is a far more 
valid test than operating the power 


supply with a transceiver because your 


voltmeter is quite likely to be upset by 
the transmitted signal. 

In this regard, analog meters are likely 
to be less affected than their digital 
counterparts. We found a digital meter 
to have an error of 1V during transmit, a 
cheap analog to have an error of 0.5V 
and an expensive analog to have no 
error. To test whether an indicated 
change in voltage is genuine, short the 
test leads of the meter together and 
transmit. Obviously, any reading on the 
meter is an induced error — but don't be 
surprised if this does happen. 

(Note that the suggested dummy load 
will get very hot, and may even burn 
out, if used for more than a few seconds 
at a time. This should be long enough to 
set the voltage but, if prolonged testing 
is necessary, it would be necessary to 
immerse it in water.) 

During normal operation, the output 
transistors will become quite hot, 
especially if the supply is running at 6A 
continuously. This is quite normal. All 
components are within ratings. 

So there it is; a rugged power supply 
with excellent filtering and regulation 
which should be large enough for all but 
the very large transceivers. It would also 
serve as a bench supply for any service 
organisation handling car radios and 
similar equipment. It should have a ba 
and useful life. ‘ Q 
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$699 will buy you the newest and most exciting 
educational, home and business computer 


available on the market today! 


BGR COMPUTERS PTY LTD ARE PROUD TO ANNOUNCE THE LAUNCH OF THE FULLY 
AUSTRALIAN MANUFACTURED EXCALIBUR 64 PERSONAL HOME COMPUTER. 


64K RAM 

EXTENDED MICROSOFT BASIC 
RF, VIDEO AND RGB OUTPUT 
DISPLAY 40 x 24 OR 80 x 24 
CENTRONICS PARALLEL PORT 
FULL RS232C PORT 


16 COLOURS VIDEO OR RF 

27 COLOURS RGB 

RUNS CP/M 2.2 

640 x 288 RESOLUTION 

300 OR 1200 BAUD CASS INTERFACE 
FULL SIZE QWERTY KEYBOARD 


COMPARE THE EXCALIBUR 64 FEATURE FOR FEATURE WITH ANY OTHER COMPUTER ON THE MARKET. 
YOU WILL BE CONVINCED THAT IT OFFERS UNPARALLED VALUE FOR MONEY. 


COMPARISON CHART 


Prearones__—=~*~“‘*‘“‘drORRUUR SA ~[ieRORERC SE [Pre [ATARI@00 | coMMODOREGS | 
RAM 64K 48K 64K 


ROM 16K 
Microsoft BASIC Yes 
Colours 97 


Screen display 40 x 24 or 
80 x 24 


Resolution 640 x 288 
RF, Video and RGB Yes No 
Runs CP/M 2.2 Yes No 
RS232C Yes 

Centronics/Parallel Port Yes No 
Power supply built in Yes No 


The EXCALIBUR 64 is a fully complete computer. 
Unlike most other computers there are no hidden 
extras, no expensive options to add to a low base 
price. The EXCCAUBUR 64 was designed with the user 
in mind, offering a massive 64K RAM with actual 
48K user RAM — extended Microsoft BASIC, an 


512 x 256 


12K 
Yes 
15 


40 x 24 


280 x 160 320 x 192 320 x 200 
No No No 
No No No 
No No No 
No No No 
No No 


industy standard — CP/M 2.2 compatability allowing 
you access to thousands of currently available 
programs. Highly functional two piece case offering 
flexibility and professional operation — Full size raked 
QWERTY keyboard — fully expandable to a complete 
business system. 


THE EXCALIBUR 64. 
THE COMPUTER YOU HAVE BEEN WAITING FOR HAS FINALLY ARRIVED 


And what's more 


it's Fully Australian designed and developed. 


THE MOST POWERFUL COMPUTER AND THE LOWEST COST CP/M BASED 
SYSTEM AVAILABLE TODAY. 


Your EXCALIBUR 64 can be expanded into a fully 
fledged business machine with performance and 
price that will leave you and your accountant 
jumping for joy. Just add our optional disc controller 
board and add drives of your choice. 


There's never been a computer available before 
with the sophistication of the new EXCALIBUR 64. 


For the serious personal computer user, it offers truly 
outstanding performance. For the first time computer 


DISK CONTROLLER BOARD: $299 


Plugs on board the EXCALIBUR 64. 5% or 8 inch 
drives. Will run ue to four drives single sided 


user, the EXCALIBUR 64 allows you access to play 
games with spectacular graphics and colours. The 
graphics and colour capabilities of the ECCALIBUR 64 
are unmatched by any other computer under $1500. 
For business use the EXCALIBUR 64 allows you 
access to accounting packages, time management, 
business systems and statistical analysis. For 

the family you can have fun with action games, 
adventure games and educational programs, which 
you can plug directly into your home television set 


Monitor optional 


single density or double sided double density 
under software control. 


EXCALIBUR 64 


THE MOST POWERFUL, FLEXIBLE AND BUSINESSLIKE MACHINE IN ITS CLASS 


EXCALIBUR 64 
TECHNICAL SPECIFICATIONS 


_ CPU 280A 
Clock speed 3.5 Mhz 
Total RAM 70K 
Screen Mem Qh 
Colour Mem OK 


PCG Mem OK 
User RAM 

under Disk 

drives 64K 


Actual user 
RAM under 
BASIC 48K 


Language Extended Microsoft BASIC 
Similar to Tandy Level II 
Disc Basic but also includes 
colour commands 


Colour 16 foreground colours 
8 background colours 
using video or RF 
27 foreground colours 
using RGB with monitor 


Graphics mode 128 programmable 
characters 
128 graphic characters 
96 ASCII characters 
(includes lowercase) 


Video RF, video and RGB OUTPUT 


Resolution Low res 320 x 288 pixels 
Hi res 640 x 288 pixels 


PHONE ORDERS AND ENQUIRIES (03) 267 2147 


Video display 


Cursor 
Keyboard 


Cassette 
interface 


V/O Ports 


Expansion 


Audio 


Power supply 
Options 


EXCALIBUR 64. 


MAIL ORDERS G-P.O. BOX 5302BB, MELBOURNE, 3001 
SHOWROOM SHOP 13, GROUND FLOOR, FAWKNER TOWERS, 


COMPUTERS P/L 431 sT. KILDA ROAD, MELBOURNE, 3004 


94 lines x 40 characters 
7 x 12 dot matrix 
(TV or monitor) 


24 lines x 80 characters 


7 x 12 dot matrix 
(monitor preferred) 


Flashing block 


full size 60 key 

QWERTY layout 

4 programmable function 
keys — 8 functions 

Built in 

software controlled at 1200 
and 300 baud — Kansas City 
(counter timer circuit) 


Serial. full RS 239C 
Parallel. 8 bit centronics 
compatable 


2 expansion ports on 
board each providing all 
major control and data lines 


Single channel 3 octaves 
programmable under BASIC 


On board 


Disc controller board 
Direct connect Modem 


= 


SAVE TIME - ORDER DIRECT 


The Serviceman _ 


| ane: 


A tricky intermittent & more on TV fires 


My main story this month concerns a simple case of frame col- 
lapse; simple, that is, in the sense that it is a common fault and 
usually not hard to trace. But it seems that there is always room for 
variation on a theme. And, in this case, it led me quite a dance. 


The set involved was a Philips K9, and 
one which | had serviced a number of 
times over the years, mainly for routine 
faults. On this occasion the customer 
rang to say that the set had developed a 
bright line across the centre of the 
screen; the typical symptom and 
description for a frame collapse 
condition. 

| duly called at the house, switched the 
set on, and observed the effect exactly 
as the owner had described it. Nor did it 
take much effort to find the immediate 
cause of problem. Swinging out the 
larger of the two boards, carrying the 
scan circuits, my attention was 
immediately drawn to two 5W resistors, 
fitted with thermal cutouts, near the top 
left hand corner of the board. 

One, R483, 220, supplies the +20V rail 
for the vertical deflection circuit, and the 
other, R487, 33, supplies the —20V rail. 
These are spring loaded devices, held 
closed with solder, which spring open if 
the resistor overheats and melts the 
solder. It is not unusual to find that one 
of these has tripped in the case of frame 
collapse, either because they have 
sensed a fault elsewhere in the circuit, or 
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because they sometimes develop a fault 
themselves. 

And so it was in this case; R483 had 
tripped, though for what reason was not 
immediately obvious. All | could do was 
reset it and see what happened. 
However, | did take the precaution of 
using 50-50 type solder in place of the 
usual 60-40 type. This is in line with a 
recommendation issued by the makers, 
following a tendency on the part of the 
original units to open unnecessarily in 
hot weather, or because repeated 
heating and cooling apparently caused a 
form of metal fatigue in the solder. 

Then | switched on and waited. The 
picture came up normally, there was no 
sign of distress, and the set continued to 
play for the next 10 minutes or so while | 
gave it a routine once over and touched 
up height, linearity, etc. Finally, | 
concluded that it had most likely been a 
simple solder failure and that nothing 
more was needed. However, | warned 
the customer to call me immediately in 
the event of trouble. 

| heard nothing for the next couple of 
weeks, and | had assumed that my 
diagnosis was correct. Then the 


1983 


customer was on the phone, with the 
news that the set was playing up again. 
When | enquired as to whether it was 
the same fault the owner said no, it 
wasn't exactly the same. As he described 
it, the set would run for long periods and 
then would develop a series of 
horizontal streaks, followed by frame 
collapse, but with a white line at the top 
of the screen rather than in the centre. 

Then he added that, by switching the 
set off for a few minutes and switching it 
on again, it would perform perfectly, 
usually for several hours. These 
symptoms didn’t fit any pattern | had 
encountered before and, because of the 
intermittent aspect, | decided that the 
set would have to come into the 
workshop. | advised the customer 
accordingly, and arranged to pick the set 
up in a couple of days when | had 
another call in the same area. 

In fact, by the time | did call for the set 
it had reverted to the original fault; a 
bright line in the centre of the screen 
which no amount of on-off switching 
would cure. This wasn’t surprising, since 
R483 had flipped again. 

Back at the workshop | cleared a 
corner of the bench for the set, swung 
out the board where | could get at it 
quickly, reset R483, and switched on. As 
| expected, the set came up normally, 
with no signs of distress, and kept on 
running for the rest of the day. 

But what | didn’t expect was that the 


set would keep on like that, day after 
day, for over a week. According to the 
owner it would seldom run for more 
than a day without giving trouble, and 
never more than two days. So why 
wouldn't it play up on my bench. 

At this stage | suddenly had a horrible 
thought. Had | unwittingly deceived 
myself with the bench set-up? | swung 
the board back inside the cabinet, re- 
fitted the back, switched on and waited. 
All went well for an hour or so, then | 
happened to glance at the screen and, lo 
and behold, there were the streaks 
across the screen just as the customer 
had described them. 

A few minutes later the picture 
collapsed, leaving a bright line across the 
screen about 25mm from the top, again 
just as the customer had described it. 
There was no doubt in my mind now; 
the fault — whatever it was — was 
markedly temperature sensitive. And, by 
leaving the cabinet open, and the board 
swung out for easy access, | had 
completely nullified the test. 

What was more, the weather had been 
quite cool over the previous week, 
whereas now, after | had closed the 
cabinet, it had turned much warmer. 
Mentally kicking myself for being 
deceived so easily, | tried to work out 
what was the best way to tackle the fault 
from here. 


THE OLD BLANKET TRICK 


Quite obviously, the cabinet had to be 
opened and the board swung out for me 
to work on it, so | resorted to the old 
blanket trick, draping it over the board 
and the open back of cabinet. | switched 
on again and the set, which had cooled 
by now, came up normally. | sat and 
waited. 

Sure enough, after about 15 minutes, 
the frame collapsed as before. | lifted the 
blanket clear and turned around to reach 
for a can of freezer on the bench, 
intending to spray the most likely 
components and, hopefully, pick out the 
faulty one. But as | turned back to the set 
| realised it wasn’t going to be that easy; 
in the few seconds that the blanket had 
been off the set had come good. 

| tried this blanket-on, blanket-off 
routine a couple more times and 
confirmed that the whole set-up was 
extremely critical but, also, that | could 
create either condition virtually at will. 
At this stage | brought the CRO into 
action. The main deflection circuit, 
which is direct coupled, consists of some 
eight transistors, TS540, 545, 550, 560, 
565, 568, 570 and 580, more or less in 
that order from input to output. 

| connected the CRO to the input of 
the first stage, TS540, and, by juggling 
the blanket, confirmed that the 
waveforms at this point did not change 
with the fault condition. That ruled out 


the circuitry ahead of this point and 
made the remainder of the chain the 
prime suspect. 

At this point | had intended to follow 
through with the CRO to pinpoint the 
faulty stage, but | found that trying to 
work with the blanket draped over the 
set extremely awkward. Instead, | rigged 
up a small radiator to direct heat onto 
one side of the board. 

And that was where | allowed myself 
to be sidetracked. | started by heating 
the component side of the board, but 
found that it seemed to take inordinately 
long for the heat to work, even though 
the components were quite hot. So | 
tried heating the other side, whereupon 
the set reacted in only a fraction of the 
time. This convinced me that | probably 
had a pattern fault; a hairline crack or 
something similar. 

| went over that side of the board with 
a fine tooth comb. | examined it under a 
glass, | bridged likely tracks, | prodded 
and probed; all to no avail. Finally, | was 
forced to the conclusion that, in spite of 
my observations with the radiator, there 
was nothing wrong with the pattern and 
that it had to be component fault. 

Leaving the radiator directed on the 
pattern side | was about to start probing 
with the CRO again when, on impulse, | 
picked up the can of freezer and squirted 
several transistors. This restored 
performance, but it was hard to tell 
which transistor was responsible, if any, 
because other components, and the 
board, also copped some of the freezer. 

But | did narrow the area down to that 
around 15540, 545, and 560, where the 
briefest burst was enough to cure the 
fault. And of these three, | fancied that 
TS545 seemed to be marginally the 
more sensitive. It was quite easy to 
change this, which | did, but drew a 
blank; the fault was as much in evidence 
as before. 

Next | changed TS540 and that was it. 
No .amount of heating and cooling 
would produce the fault. But was the 
transistor faulty, or had | cured a subtle 
dry joint in replacing it? Remembering 
the sensitivity of the pattern side of the 
board to heat, | still had my doubts. 

Determined to settle the matter once 
and for all, | put the old transistor back in 
the board, whereupon the fault 
returned, exactly as it had been before. 
So that proved that point, but why did 
the fault respond more readily to heat 
on the pattern side of the board? 

| even tried heating the body of the 
transistor directly, with the soldering 
iron, and even this required a 
considerable time to create the fault, 
compared with heating the pattern side 
of the board. 

| finally concluded that the transistor 
fault probably involved one of the leads, 
such as a faulty joint to the lead, and that 
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The programs are: 

POKER MACHINE SIMULATION: 

This simulated poker machine keeps a 

record of your winnings and unlike the real 

ones, you can set a limit on your losses. 

CALENDAR CALCULATOR: 

This program displays or prints out a 

calendar for any year of the 20th century — 

and keeps track of paydays! 

OTHELLO GAME: 

The game of Othello, or Reversi, is played 

on an 8 X 8 grid with counters of two 

colours. This one has a “help option. 

INVESTMENT ANALYSIS: 

How much money can you make investing 

for a fixed term of years at current interest 

rates? Find out with this program. 

GUESSING GAME: 

Is it animal, vegetable or mineral, a place, 

name or a car? Play against your friends, 

trying to guess the object. 

LIST AND SORT: 

This program lets you compile lists of up to 

500 items, arrange them in alphabetical 

order and save them on cassette tape 

FRED THE SHRINK: 

Got a problem? Perhaps Fred can help. Talk 

things over with your computer — it may 
give you a new perspective on life! 

SIMPLE MATHS DRILL: 

A great one for the kids — or to test your 

own arithmetic skills. It tells you the right 

answer, with comments if you goof. 

LOTTO NUMBER SELECTOR: 

We don't guarantee you'll win your fortune, 

but this program makes picking Lotto 

numbers easy. It’s fun to use, too. 

TRIANGLE SOLUTIONS: 

Computerised trigonometry at your service. 

If you think you know all the angles, try this 

program for size 

MORTAR ATTACK GAME: 

Match wits with the computer! See how 

long you can hold out in this challenging 

game of mortar bombardment. 

CAVES & MONSTERS: 

Go adventuring in the maze. You must fight 

monsters and find the treasure, but be 

careful — the monsters get tougher as you 


go 
AMATEUR Q CODE TUTORIAL: 
If you're thinking of going for your amateur 
radio licence, or just want to find out what all 
those '‘Q" codes mean, try this 
DIRECTORY FOR CARAVAN PARKS: 
Owners of caravan parks can keep track of 
who's where with this program. It can be 
adapted to other applications too 
SUPER-POKEY GAME: 
Another poker machine game, but this one 
has graphics. For the budget conscious, 
you can set an upper limit on your stake 
TATTSLOTTO NUMBERS: 
For those south of the border we present a 
program to select numbers for Tattslotto 
entries. Good luck 


Note: this book is exclusive to, and 
available only from, Electronics 
Australia, 57 Regent St, Chippendale 
2008, PRICE: $4 or by mail order from 
Electronics Australia, PO Box 163, 
Chippendale, NSW 2008. PRICE: $5. 
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build yourself ata 


large saving on 
comparable speakers 


Designed in Australia by our own technical staff, the Series 
200 speakers can actually be built by you in just a few 
hours. The result is a superbly handsome pair of speakers 
which sound like you spent a fortune 


Dick's worldwide buying power, coupled with new sound Specie Giles cares “ . $34.50 


technology and the fact that you build these speakers Enclosure Kit (Cat C-2636) -.........,, $428.50 
yourself enables you to enjoy the sound quality of big Speaker Kit (Cat C-2046)............... $89.50 
home speakers at a fraction of the cost! 


: oe Complete Series 200 Kit 
@ Fine Woodgrain Finish $ 50 
Compare the = @ Fully imported Contoured Grilles 24 . 


: : per pair 
@ [op Quality $ kK 
sed aly epeckers Haven't time to build them yourself? The Dick 
specifications: sonms Freq. response — 45Hz to 20kHz, built-up form for only. 


Speakers — 200mm woofer, 125mm mid- 
range & 64mm tweeter, Crossover - 3 way, AMAZING $ 9900 
at 1.5kHz & 5kHz, Dimensions: (cm) VALUE 2 

64x38x29 6 (26 litres) Cat A-2370 Per, Pair 


Te 
As featured in EXCLUSIVELY FROM 


Sepiember Ell. DICK SMITH 
Electronics 


ir other ads this issue for full address det 


heat applied to the lead, via the copper 
pattern, raised the temperature at the 
fault site much more rapidly than heat 
applied to the body, where it would 


encounter much more thermal 
resistance. 

Which is a nice neat explanation in 
hindsight, but the situation completely 
confused me on the workbench, and 
sent me off on a time wasting wild goose 
chase. The lesson to be learned, | think, 
is not to switch horses in mid-stream. Or, 
in other words, when you start out on a 


test sequence, follow it through. 


MORE ON TV FIRES 

To change the subject, here is another 
story about the possible cause of fires in 
TV sets. | dealt with this at some length 
in the October notes, featuring a story 
from Mr J. L. of Tasmania, with 
photographs of a particular switch found 
in a Blaupunkt receiver which was all set 
to burst into flames. Following that | 
received a letter from another 
serviceman, Mr J. M. of Warwick, 
Queensland, describing a completely 
different potential fire cause. He writes: 

The job commenced in the usual 
fashion; a phone call. The customer told 
me his TV set had caught fire, and could 
he bring it into the workshop for repairs. 
The statement “My TV set has caught 
fire” is usually an exaggeration. In most 
cases the customer has seen a thin wisp 
of smoke from the back of the set, or has 
smelt a burning odour, as when a fusible 
resistor burns up. 

In this case, however, | was told that 
the flames were put out with a small 
extinguisher. | asked him where the 
flames had appeared, and he told me 
the plastic front of the set, just under the 
controls. | arranged for him to bring the 
set into the workshop the next morning. 
Meanwhile | puzzled over what could 
have happened. | have been in the TV 
service industry for 16 years and the 
number of fires | have encountered in TV 
sets would come to less than a handful. 

Next morning the set arrived and was 
placed on the workbench. It was a 63cm 
Philips, with a K11 chassis. Looking at the 
front escutcheon of the set, a 5cm x 2cm 
melted hole was clearly visible. The odd 
thing was its location; right in front of 
speaker. 

Closer investigation showed that there 
was no speaker cone to be seen and, on 
removing the speaker frame, the only 
thing remaining was the burnt wiring of 
the voice coil winding. Quite obviously 
the speaker had caught fire — but why? 

My first thought was that perhaps a 
spark had dropped from the power 
switch and had ignited the speaker cone, 
but closer investigation showed that the 


location of the power switch made this 
impossible. A high DC voltage across the 
voice coil winding would certainly cause 
it to overheat, even get red hot before 
going open circuit. Could this be the 
cause? 

A check of the circuit diagram revealed 
that transformer coupling was used 
between speaker and output transistors, 
which made this possibility remote. A 
check was made of the wiring and 
everything was found to be as per the 
circuit diagram. 

A new speaker was installed and the 
set tested. Sound came on normally and 
no irregular DC voltages were found. 
The only conclusion | could reach was 
that the voice coil had developed a 
shorted turn which had caused a high 
current to be drawn through the 
remaining turns. This would have caused 
them to ignite the paper voice coil 
former and, in turn, the cone. 


Careful questioning of the customer 
revealed no new clues. Apparently the 
family had been watching the program 
with the sound at its normal level, and 
no distortion was heard before smoke 
and flame appeared at the front panel. 
The only other damage arising from the 
incident was a slight distortion of the 


. 
AUSTRALIAN 
— 
MADE 


Noise Suppression Transformers are half 
the price of constant voltage transformers 
e Ideal for computer installations in cities 

where mains spikes are a problem 
e Ratings to 3600VA 
e No installation costs 
TALK TO FERGUSON - THE AUSTRALIAN COMPANY 
WITH NEARLY 50 YEARS EXPERIENCE OF MANUFACTURING 
IN AUSTRALIA FOR AUSTRALIAN CONDITIONS 
Ferguson Transformers 


331 High Street, CHATSWOOD 2067 Tel: (02) 407 0261 
Telex: AA25728. Melbourne (03) 328 2843 


FERGUSON 


plastic channel selector switch bank, 
which was replaced. 

This most unusual fault raises the 
following questions: has a house fire 
been caused by a speaker which has 
ignited? And are speakers the safe 
devices we thought they were? 

After completion of this job | recalled 
an incident which took place a few years 
earlier. | had sold an inexpensive pair of 
car speakers to a young chap, who 
installed them on the back parcel shelf of 
his car. A couple of weeks later he 
complained he saw smoke coming from 
one of the speakers, followed by 
distortion in that speaker. 

| replaced the speaker under warranty, 
and then carried out a post mortem on 
the faulty speaker. When audio was 
applied the sound was heavily distorted 
and an ohmmeter across the winding 
showed a lower than normal reading. 
On removal of the cone and voice coil 
assembly | observed that the central 
windings had turned black with heat and 
that the coil was burnt nearly in half. 

| wonder if others have had similar 
experiences. 

Thank you J. M. Your experiences 
certainly do raise some _ pertinent 


questions; particularly the ones you pose 
yourself. Until the exact reason for such 
incidents can be determined, it is 
unlikely that the questions can be 
answered, or suitable precautions taken. 


Pty. Ltd. 
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BANKCARD JETSERVICE DELIVERY NEXT DAY e ALTRONICS e 


ALTRONICS e@ 


BANKCARD HOLDERS — 
PHONE YOUR ORDERS 


TOLL FREE! 


GENERAL PURPOSE 


Suits small appliances, ie. Turntables, Tape Decks, 


Shavers etc. Variable frequency adjustment 

enables speed control of turntables. Works as a 

trickle charger when mains power is available 
EASY CONSTRUCTION - VALUE PLUS 


K6700............0c0c cece. $55.00 


TRANSISTOR ASSISTED IGNITION 
WITH DWELL EXTENSION 


The Altronics Kit includes all components for 
the modifications, detalied by Electronics 
Australia Feb. 1983. 
yes, its bad enough paying $2.00 a gallon for 
petro! without wasting a fortune on an out of 
tune engine Fit this transistor assisted ignition kit 
in minutes and start saving money from the very 

next petrol stop. Easy to build! 


FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 14 


These great Inverter kits enable you 
to power 240V appliances from a 
12V DC power source. Tremendous 
for camping, fishing etc. Install Into 
your Car, Boat or Caravan. 


A fully regulated and overload protected design, 
featuring XTAL locked frequency. Use to power 
hi-fi, TV sets, even electric drills for short time 
periods. 
MANY OF THESE KITS ARE NOW IN USE FOR 
EMERGENCY LIGHTING PURPOSES. 

ALTRONICS' KIT features »» Gold plated edge con- 
nector and PCB huss »; Lowagerate XTAL -- Sockets 
for all IC's »- High Efficiency Transformer. 


K6750..... (EA JUNE 82)... $1 99.50 


($10 DELIVERY AUSTRALIA WIDE) 


FLUORESCENT LIGHTING 


Operates above the audible frequency range and 
is capable of driving one 40 watt or two 20 watt 
fluorescent tubes to 150% of their normal 240V ef- 
ficiency. Install permanently into caravans. COM- 
PLETE BOXED KIT, INCLUDING ALL WINDING WIRE. 


K6505............-... eee. $37.50 


POWER DOWN 


MAINS APPLIANCE TIMER 


(ETI JULY 82) 


Clever new design from ETI, mains appliance is 
turned On at the press of a button and automatic- 
ally turned off some preset time later 
use for electric blankets, bathroom heaters, patio 
light. If your inclined to fall asleep while watching 
TV late at night — this is the kit for you 

SEC Approved Transformer Screened Front- 
Panel Complete Kit as per ETI article, includes 
every last part 


K6 265 wes55succeexonae only $32.50 


ALCOHOL 
BREATH TESTER 


K1583 
ONLY 


$29.95 & 


(SEE EA 
MAY 1983) 


This Great new Kit from EA will be a smash hit with 
all the smashed people at your next party. Fun to 
build, Fun to calibrate and Fun to use. More 
seriously, this unit could save lives 


MICROWAVE OVEN 
LEAK DETECTOR 


MICROWAVE OVEN 
LEAKAGE DETECTOR 


ALF-SCALE BEWARE FULL-SCALE “Ss 


ETI PROJECT 


Completely passive project receives microwaves 
via an antenna which develops a voltage across a 
detector diode driving the meter 
Monitor your microwave oven with this easy to 
build kit. All Components mount on single PCB, 
including the meter 

Diode 


Genuine Hewlett Packard Hot Carrier 
supplied : 
K1724......... (still only) $14.50 

See EA November, 1982 


POWER > 
UP 


= DELIVERY NEXT DAY 


A MUST 

a FOR YOUR 

oo COMPUTER 
SYSTEM 


This great new Project from EA is the answer 
to a Maidens Prayer. 

What Does it Do? 

A single 240v mains plug and lead feeds one 
unswitched master 240v outlet plus 4 switched 
240v outlets. With say a hi-fi system, plug 
your main equipment item (e.g. Amp) into 
the master outlet and whenever you ‘‘switch 
on’ your amp — presto — mains power is 
applied to the other 4 outlets i.e. simply 
“turning on’ your amp turns on your tape 
cassette, tuner, turntable, graphic equaliser 
without mains spikes, plops etc. 


Just the shot for your Computer System. 
The Altronics Kit includes case and all outlets. 


K6000..................... $39.50 
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QUALITY VIDEO KITS 


Video has been booming for quite a while, 
Pediradd a range of video accessories In kit 
‘orm. 

Two video amplifiers for both VCR and 
Computer use, a brand new Video 
Enhancer and our popular VCR Stereo 
Synthesizer. All four represent out- 
standing value for money and alt are 
assembled with Altronic's Extra Care. 


VIDEO " iaeldeeblldehisie 


DISTRIBUTION TYPE 
Simple, low-cost 
pro ect will allow 
you to drive five 
video monitors from 
one source, such as 
a video cassette 
recorder ora 
computer. Great for 
piping video around 
the house, or for 
clubs meetings 
when screening 
lectures etd, or for 
computer _ 
demonstrations. 


* THE ALTRON CS KIT includes all Components as 
specified by ETI plus all power supply com- 


ponents. 
K5830 $45.00 


SINGLE OUTPUT 


INVERSE AND NORMAL OUTPUT 
Brilliant new kit from EA, Sui er cheap and Super 
Effective. Whilst our K5830 is suitable primarily 
for VCR use this video amplifier is best suited to 
use with computers. The EA documentation sup- 
plied is extremely well written and provides 
details for installation into television sets. 
NO MORE SMEARY COLOURS, SIGNAL BEATS OR 
RF INTERFERENCE 
NOTE * NOT SUITABLE FOR USE WITH LIVE CHASSIS 
TV SETS. 


FUNCTION 
GENERATOR 


The most essential piece of test gear (second only 
to a'good multimeter) on any hobbyist’s bench Is 
some kind of audio signal generator. This design 
utilizes the latest circult techniques to produce 
stable, low distortion waveforms. 


A truly versatile unit at a bargain price. 


x 4 digit frequency readout (eliminates tiresome 
dial callbration) — typical accuracy + 2% x 3 over- 
lapping ranges x1, x10, x100 + 600 OHM Nominal 
Output — continuously variable 3MV — 2.5V P-P 
x Distortion — sinewave : less than 0.7% @ 1KHz 
‘w Linearity — triangle wave: better than 1% @ 
1KHz + SQuarewave rise time — 6V/uz maximum 
output « Amplitude stability — better than 0.10B 
on all ranges. 

with the exception of the display all components 


mount on a single PCB making this kit suitable for 
all constructors. 


VIDEO ENHANCER 


Here's a simple but effective Video Enhancer that 
is super easy to bulld at a fraction of the cost of 
commercial models. 

Unit sharpens picture detail, and can actually 
improve the quality of a copy by amplifying the 
top end of the video signal. 


AT LAST A VIDEO ENHANCER KIT 


ENJOY THE PLEASURES OF STEREO SOUND 
(See EA Sept. 1982) 


STEREO SYNTHESIZER 
FOR VCR’'S AND TUNERS 


Synthesize realistic stereo from virtually any 
monophomic source by simply connecting this 
unit between the source and your stereo amplifier. 


* Quality Phillips MN3001 (not second source 
dropout). 

* Provision for 2 different signal sources. 

* Selection of either source via front panel 
switch. 

* Normal or stereo sound selection. 

* Complete kit includes all hardwear, cables 
etc., even solar. 


Important * beware of Kitset suppliers who sell 
this kit for less * you get less! 


DIGITAL 
CAPACITANCE METER 


DIGITAL CAPACITANCE METER 


NEW DELUXE FINISH 
We are pleased to announce the release of the 
Digital Capacitance Kit housed In our Deluxe 
HO480 ABS Instrument Case. 
This superb Test Instrument Kit now compliments 
our top selling Digital Frequency Counter and 
Function Generator Project Kit. Electronics Aus- 
tralia Project. Measures capacitance of both 
polarized and: non-polarized capacitors from 1 
picofarad to 99.99 microfarads In 3 ranges. 
Check values Of unmarked capacitors, especially 
those little trimmers that are never coded. 
Select precise values for filters and timing net- 
works within ease. 


sx EXCLUSIVE TO ALTRONICS ;: 
Each kit Includes precision measured capacitors 
for accurate calibration of each range. 


POWER SUPPLIES 


If you're thinking of buying a power supply 
then buy from us, we are the experts on 
power supply kits and carry a supply to sult 
most enthusiast and bretessonal Per 


BENCH STANDARD 

* 3-30v Output @ 1 Amp. 

* Fully Regulated, Fully Protected from Thermal 
Overload and Short Circuits. 

* Based on EA Design. 


* All the features of above PLUS Current Limit. 


* ETI Design. 
K3205 $49.50 


DUAL TRACKING 

* t 13 to + 22v Output @ 2 Amps:.: 
0.9 Amps. 

* Fully protected. 

* 10 turn pot enables Voltage adj. to within 10mv. 

* EA Design (March '82). 


+ 5V @ 


HIGH CURRENT 


MICROCOMPUTER PS 

* + 5 Volts @ 3 Amps. x + 12 Volts @ 2 Amps. 
- 12 Volts @ 200 milliamps. 

This universal design has enough grunt to 

power most disk drives. 


13.8 VOLTS @ 10 AMPS HAM'S & CBER'S 
Save the expense of a Mains Powered Rig. 


$89.50 


HIGH CURRENT — DUAL METERING 


EA SWITCH MODE DESIGN 

* 2-50 Volts at massive 175 Watts. 

* CLEVER DESIGN — a fully mains isolated supply 
with a “Switcnmode’ low voltage circuit. 

* Easy to build. 


K3300. . (ca may, JUNE 83). $1 39.00 
K3301... conPasenworee® $40.00 
(+ 12V OPTION) 

EA JULY ‘83 


ETI SERIES REGULATOR DESIGN 

* 0-40 Volts @ 5 Amps — thats 200 Watts. 

* Current limiting 0-5 Amps variable. 

* Specifications Second to None. 

* Free from the hum and noise sometimes associ- 
ated with other techniques. 


A PROFESSIONAL SUPPLY 


K3325.... (pictureo).... $175.00 


All Altronics prices Include Sales Tax. 
Don't be conned by other advertisers 
whose seemingly low prices are 
Pues Tax in fine print”. 

You could well pay up to 3212% more. 


DesignTechniques for 


In Part 1 of this article we discussed basic rhythm structures and 
established the principles of rhythm generation using clock 


oscillators, counters and 


instrument simulators. 


From this 


theoretical discussion we now move on to practical circuits which 
can exploit these ideas and serve as a basis for further 


experimentation. 


As we established in part 1, the basis 
for every rhythm unit is a device that 
generates pulses sequentially on 
separate output lines. One can obtain 
rhythm effects with as few as three or 
four output lines but to allow for more 
interesting variations 16 lines must be 
considered the minimum and for very 
fancy rhythm patterns one may need 32 


OPTIONS 


DOWNBEAT INDICATOR 


_ LINE 1 


lines to allow for 1/32 beats. Rather than © 


just give one circuit, we shall discuss 
several approaches; a basic 16 line ver- 
sion, a 32 line version, and a scanning 
multi-pass circuit. We shall also give 
some diode matrix rhythm pattern 
examples. 

One word of warning. If you decide to 
start experimenting with pulse 


TO INSTRUMENT 
SIMULATOR 


LINE 13 


TO POINT A 
(REPLACES S2) 


START/STOP TOUCH SWITCH 
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OUTPUT TO 
INSTRUMENT 
SIMULATOR 


RC 
Ica OIFFERENTIATION 
OUTPUT 


DIODE IN 
MATRIX 


generating circuits, make sure you have 
an oscilloscope. Without this instrument 
it is almost impossible to track down 
faults in the circuit if it does not work. 

The complete circuit of a basic single 
pass 16 beat pulse counter is shown in 
Fig. 14. The heart of the circuit is the 
combination of 1C2, 3 and 4 which 
together form a counter with one clock 
nequency input and 16 output lines. IC2 
and 3 are dual D-type flipflops (4013) 
which together form four flipflop stages 
in cascade. The Q output of each stage is 
used to provide the four input lines to 
IC4. 

Depending on “the state of each 
flipflop, the four lines carry a code of 
high and low voltages. These codes are 
accepted by IC4, a 4-to-16-line decoder, 
type 4515. Each input code results in one 
of the 16 output lines being activated. 
We shall therefore require a sequentially 
changing code to obtain the required ef- 
fect of the 16 output lines to be activated 
in sequence. 

The outputs of IC4 are normally high 
and will go low one by one when the ap- 


TABLE 1 
Input Output IC 2 and 3 IC4 
puise stage stage stage stage pin 
number 1 2 3 4 low 
1 L L L L 11 
2 H L L L 9 
3 L H L L 10 
4 H H L L 8 
5 L L H L 7 
6 H L H L 6 
7 L H H L 5 
8 H H H L 4 
9 L L L ‘H 18 
10 H U L H 17 
11 L H L H 20 
12 H H L H 19 
13 L L H H 14 
14 H L H H 13 
15 L H H H 16 
16 H H H H 15 


Rhythm Generators... 


by NICK LABORDUS 5/3 Durham Close, 


STARTO S2 


propriate input code is presented. As we 
shall see later, the instrument simulators 
require a sharp pulse at their input. This 
means that the output signals of IC4 
must be differentiated (Fig. 15). Differen- 
tiation of a square wave by an R/C net- 
work results in two pulses, a negative 
one on the falling edge of the square 
wave and a positive one on the rising 
edge. Only one of these two can be us- 
ed to activate the instrument simulator 
and a decision must be taken before the 
counter circuit can be designed. 

Either version is possible but as there is 
a time shift between the positive and the 
negative pulse, the choice has some ef- 
fect on certain reset connections in the 
counter circuit. In our example we have 
selected instrument simulators with a 
positive input pulse. 


ONIOFF 


In Fig. 14, IC1a and its associated com- 
ponents form the clock pulse generator, 
the frequency of which is determined by 
the values of C1, R2 and VR1. The clock 
produces square wave pulses which are 
fed into four flipflop circuits in cascade. 
Both IC2 and IC3 consist of two flipflops 
each. Each flipflop stage divides its input 
pulse frequency by two. At a clock fre- 
quency f, the respective output frequen- 
cies of the stages 1 to 4 are: Stage 1 (pins 
2, 5 1C2) f/2; stage 2 (pins 9, 12 IC2) f/4; 
stage 3 (pins 2,5 IC3) f/8; stage 4 (pins 9, 
12 1C3) {/16. 

Table 1 shows the behaviour of the 
four output lines as new pulses from the 
clock generator arrive at the input of 
flipflop 1. Table 1 also shows which of 
the 16 output lines of IC4 (indicated by 
pin number) goes from high to low at 


North Ryde NSW 21173 


CONNECTIONS IC4,5 


OPTIONS 


DOWNBEAT INDICATOR — 


STARTISTOP TOUCH SWITCH 


what input code. Note that the flipflops 
return automatically to the first code 
after having reached the 16th. This suits 
our aim perfectly for all non-waltz: 
rhythm patterns. For waltz pattern we 
need only 12 lines and we shall have to 
reset the counter after it has produced 
the 12th output pulse. 

But before considering this function in 
detail we will have to modify the beat 
(input pulse) numbers of Table 1. This is 
due to the need to always start the 
rhythm generator on beat 1. 

Using the “on-off” switch to start the 
unit will result in the counter starting in a 
random fashion rather than on beat 1 
(the down beat). This can be overcome 
by introducing a separate switch for the 
“start-stop” action, leaving the “on-off” 
switch in the “on” position so that all cir- 
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cuits are functional. 

In the “stop” position, $2 connects a 
high to reset pins 4 and 10 of IC2 and 3. 
This forces the four selected outputs to 
show HHHH, independent of the arriving 
clock pulses. As soon as the switch is 
moved to the “start” position, the clock 
pulses will start to take effect again and 
the first one arriving will send all four 
outputs to low (LLLL). In doing so, pin 15, 
which was low due to the HHHH input, 
returns to its normal high position. 

This return to high will result in an ac- 
tive output pulse on pin 15, and means 
that the actual “down beat” does not oc- 
cur on pin 11 (pulse 1, or line 1), as in 
Table 1, but on pin 15 (pulse 16, or line 
16). This does not present any problem 
as long as we re-number all other beats 
(or lines) by adding 1 to the beat 
numbers in Table 1. 

Now we can discuss resetting after 
beat 12 for the waltz. In Fig. 14, output 
pin 19 of IC4 is connected, via inverter 
IC1b and the 3/4 (waltz) switch, to the 
reset inputs pins 4 and 10 of IC2 and 3. 
Pin 19 corresponds, after ‘‘re- 
numbering”, with beat 13. The very mo- 
ment this output goes low, the falling 
edge results in a rising edge at the output 
of IC1b which in turn resets IC2 and 3. 
The latter now present HHHH to IC4, 
resulting in pin 15 (the down beat) being 
activated. 


Pin 19 will go low for a very short while 
to initiate the reset. As soon as the reset 
has occurred, pin 19 returns to high. This 
results in an unwanted output pulse but 
this pulse is so short that its energy is in- 
sufficient to trigger the instrument 
simulator. 

Each output line of IC4 is connected to 
the diode matrix by a differentiating cir- 
cuit consisting of one .047uF capacitor 
and one 33kQ resistor. The diodes in the 
matrix must have the anode side con- 
nected to the output lines so that only 
the positive pulses will arrive at the in- 
strument simulators. 


Having two spare gates in IC1, we can 
add a touch control to our rhythm unit 
without much effort. Touching one of 
the inputs with the finger will produce a 
high output, acting as “stop” by resetting 
IC2 and 3. A touch on the other input 
will cause the output to go low, thus 
starting the counter. This facility is 
perferred over the switch version by 
many musicians as it allows them to 
activate the rhythm unit quickly during 
playing. The inputs can be connected via 
screened cable to two small conducting 
plates next to the keyboard. 

A further option indicated in Fig. 14 is 
the downbeat indicator. This circuit 
causes a LED to light at each downbeat 
(pin 15 after “re-numbering”). 


This circuit, and the one to follow, will 
work satisfactorily over a fairly wide 
range of supply voltages, up to 15V. The 
100pF and 0.1F capacitors on the supp- 
ly rail ensure a low impedance path for 
the pulses. 


The next step from the 16-line counter 
is a 32-line counter. This circuit can 


Fig. 14, IC4 PIN NUMBERS 


LINE NUMBERS 


create fancy rhythm patterns with 1/32 
beats or act as a double-pass 16-beat 
counter, allowing some reduction of 
monotony. The full circuit is shown in 
Fig. 16. The heart of the circuit is the 
same as that of the 16 beat counter. In 
this case there are two 4-to-16-line 
decoders to obtain 32 output lines. The 
only other addition is a flipflop (IC6a) 
which, at the correct moment, switches 
from IC4 to IC5 and back. 

The input codes from IC2 and 3 are 
presented in parallel to both IC4 and 5. 
Pin 23 of these decoders enables the in- 
put codes to be accepted or rejected. If 
pin 23 is high, the decoder is blocked 
and all 16 outputs are high. If pin 23 is 
low, the decoder reacts to the input 
code in normal fashion. In each case, pin 
23 is connected to an output (Q or Q) of 
flipflop IC6, the state of which is 
switched each time the active decoder 
reaches the downbeat. 

Assume IC6 output 2, 5 is low. This 
allows IC4 to operate. After it has gone 
through its 16 output lines it returns to 
line 1 (pin 15). The falling edge of this 
output pulse (going low), activates the 
flipflop IC6 via inverter IC7b. IC6 now 
changes state, blocking IC4 and enabling 


TO BASS DRUM 


TO HIGH CONGA 
TO LOW CONGA 


TO CLAVES 
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This is the revolutionary Sanyo Betamovie. 

It records a standard Beta cassette inside 
the camera itself. 

Just pop in the cassette and you can shoot 
for up to 3 hours 40 minutes with sound. 

That’s 3 hours longer than you can shoot 
with any similar VHS camera. 

By wrapping the tape around the circular 
recording head 300 degrees instead of the 
conventional 180 degrees, Betamovie's 


recording head has been reduced in size by 40%. 


So everything is self-contained in one 
lightweight unit. 

No external recorders and cables. 

The small Betamovie is big on other 
features too. 

It has an F1.2 6x power zoom lens with a 
9-54mm focal length, so it covers everything 


including macro. 

The minimum light requirement is just 
28 lux —a little more than one candlelight. 

The through-the-lens viewfinder features 
LED indicators with all the relevant information 
you need. 

There's automatic white balance adjustment. 

And a built-in uni-directional microphone. 

Of course if you're considering buying a 
video cassette recorder, Sanyo Betamovie is 
a great reason for choosing the Beta format. 

But soon there'll be another. 

Sanyo Beta Hi-Fi; VCR’s with Hi-Fi sound 
approaching the quality of digital audio disc. 

Sanyo Betamovie and Beta Hi-Fi. 

Giant breakthroughs that make Beta the 
better format. 

Available soon from selected retailers. 


THE FIRST VIDEO CAMERA 
TO TAKE A STANDARD CASSETTE. 


a, 


ma 
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ITI LOGO 


Giving g your children Canoes Software 
the Educational Edge. ittumens 


The natural way to 
'T | ike TL lOGC learn 7 
because YOu TI LOGO is the 
can make any innovative approach to 
Shape YOU want | education that not only 
You can make develops computer 
ot, of neat awareness, but enriches 
“procedures a childs math, logic and 
communication skills in a 
natural step-by-step 


TI LOGO is a child- 
appropriate computer 
language. This means 


| "bout © Wee KS ae 


ago | made q students of all levels of 
receqy re ability can communicate 
5 Cal led "| K * with the computer using 


an easy-to-understand 
language. To accomplish 
a specific task the 


"TWISH EVERY the people | Like 


0 D overand over " student must “teach” the 
if wes V That§ why | like lms computer what to do. 
TI LOGO" § This puts the student in 


control of the computer 


and so can set hisorher __ students on a personal learn a computational 


level of achievement. level helping them to style of geometry by 
Learning is therefore fun _ discover the importance “acting out” the role of 
and rewarding. of skills like spelling, the turtle, from simple 
Exploring communication and to advanced stages. The 
increasingly complex — sequential thinking. procedure can be saved 
learning With the help of “Turtle on a diskette, or cassette 
TI LOGO can teach Graphics” students can and re-used as required. 


. Animated “Sprites” can 
BJS ah). ie also be used to create 


EXTENSION LIST. designs already known 


to the computer, or any 
‘ OM : “ ate es shape the student 
hy | a. % designs. 

Ae: a wae in the home or 
l' Mh /: 1 classroom, a Texas 

. Mie & ri Instruments Home 
Wand |e oo Computer with TI 

_ LOGO programme plays 


‘ conti ( nie 


a special role in todays 
teaching and learning. 
That’ the educational 
edge. 


For further information on 
TI LOGO or TI HOME COMPUTER 
send this coupon to Texas Instruments P/L, 

8-10 Talavera Road, North Ryde 2113 


NAME: 
ADDRESS: 


OSTCODE 


Creating useful products 
and services for you. 


4S 
/ TEXAS INSTRUMENTS 


TEXI0086A 


“Everyone should have 


Colour Genie 
EG2000, the versatile computer 
with more back-up facilities for today's computer user. 
Brilliantly simple, ideal for business, home or educational applications, the Colour 
" Genie has all the wanted features and more, including: ¢ Affordable price ¢ 16K RAM Standard 

capacity ® Sharp, colourful graphics in 8 colours ¢ Built-in interfaces ¢ Fully expandable with “‘off the shelf”’ 

peripherals ¢ No commitment to one brand for interfacing compatability ¢ Huge range of software packages 
available © Keyboard, cassette recorder and 2 manuals included in the low price ¢ Will play video games 
of all types - or create your own! 
Enter the exciting world of computing with the low priced and simple to use Colour Genie! 
With many practical applications for use in small businesses, word processing, home 
accounting and leisure uses, the Colour Genie is packed 
with features and 
~ value. 


For further information and brochure contact: 
Skarbek Trading and Services Bankcard or Mail Orders Welcomed. 
PO. Box 103, Doncaster East, Victoria 3109 or (Dealer es ONE) 


Te 9 : en -” 


The Versatile eee oe 


Telephone (03) 842 1251 
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IC5. The latter now reacts to the 
available HHHH input by sending pin 15 
low, this pulse becoming the down beat 
for the IC5 cycle of line pulses. 

(Note that there is an active output 
pulse on pin 15 of IC4 at this moment, as 
this pin returns to high. This pulse is so 
short, however, that the energy content 
is insufficient to activate the instrument 
simulator.) 

This low pulse on pin 15, IC5, also ap- 
pears, inverted by IC7c, at the input to 
IC6a (pin 3), but does not have any addi- 
tional effect because it appears at this 
point simply as a continuation of the 
pulse which began on pin 15 of IC4. 
After IC5 has been through a full cycle of 
16 beats and pin 15 goes low again, IC6 


switches again and enables IC4. 

The “start-stop” and “3/4” actions are 
the same as described before but require 
more connections to control more ICs. 
The circuit also shows the options sug- 
gested for the previous circuit, the down 
beat indicator and the start-stop touch 
switch. 

The diode matrix represents the 
“recipe book” of the rhythm unit. It is not 
the intention of this article to provide the 
reader with a complete list of recipes. 
The reason for experimenting with 
rhythm units is to develop new and in- 
teresting patterns. The way to do this is 
to listen to a record, analyse the rhythm 
and to try to simulate it in the diode 
matrix. This takes time and patience but 


TABLE 2 


RHUMBA 


7 


8 1 


12 13 14 15 16 


BD : BASS DRUM SD : SNARE DRUM CY : CYMBALS M : MARACAS HC : HIGH CONGA 
LC : LOW CONGA CL : CLAVES 


WALTZ i 
SELECTOR +> 
SWITCH 


WALTZ PATTERN 


4016 


TO BASS DRUM 


TO SNARE DRUM 


TO CYMBAL 


3/4 SWITCH 
(REPLACE S2 
IN Fig. 14) 
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is great fun, especially when one plays 
an instrument like a piano or an organ. 

In order to set up the rhythm unit with 
some test patterns, Table 2 gives some 
recipes for a 16-beat counter. Fig. 17 
shows the actual diode matrix for the 
“rhumba” pattern in Table 2. 

Rhythm selector switches are required 
to connect certain diode matrices to in- 
strument simulators. For each rhythm, 
one multi-pole switch is needed. As ex- 
plained in Part 1, such switches are dif- 
ficult to buy, and expensive. For that 
reason it was decided to use single pole 
switches which control type 4016 
quadruple bilateral switches. These ICs 
are readily available and as the four 
CMOS gates in each IC are individually 
accessible, total freedom is obtained in 
determination of the number of poles 
per selector switch. 

Fig. 18 shows the “waltz” selector 
switch. The number of switch elements 
is equal to the number of instrument 
simulators to be activated (plus one ac- 
ting as the 3/4 switch in this case). With 
the selector switch in the “off” position, 
the control inputs of the CMOS switches 
are kept low, causing them to be turned 
off. In the “on” position, the control 
inputs go high and each CMOS switch 
element now connects the appropriate 
diode pattern to the instrument 
simulators. 


Continued next month 


LIMITED KIT OFFER 


1920’s style vintage 
wireless set as 
described in Nov. E.A. 


This vintage style Unidyne wireless kit may be 
your last chance to bring an ancient circuit to life 
and at the same time gain a valuable momento 
of the “golden era’ of valve radio. All parts are 
provided, including a spare valve, and the coils 
and wiring techniques faithfully duplicate the 
methods of the radio pioneers of the 1920s. 
The set features a solid mahogany base, gold 
lettered bakelite panel and early phones. It 
really works well and has the appearance and 
feel of a genuine museum piece. 

Price is $79.50 plus $5 postage and packing. 
An excellent gift idea. Send payment with your 
order now to ensure delivery before Christmas. 


to: fechnicraft 


338 Katoomba Street, 
Katoomba N.S.W. 2780 


Telephone: (047) 82 3418 


81 


Circuit & Design ideas 


interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits have not 
been built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details. 


02 


4N4002 


Constant current 
Ni¢d charger with 
automatic shut-off 


During the charging cycle of NiCd 
cells, the voltage increase across 
them follows an upward monotonic 
curve. When the cells are fully 
charged, the voltage across them 
remains constant. This NiCd charger 
circuit detects when no further 
change occurs in cell voltage and 
automatically turns off the charger at 
the end of the charging cycle. 
| A bonus of this scheme is that the 

charger can automatically 
| accommodate from one to 12 cells, 
since specific voltages are not 
detected. Only the charging rate 
requires manual setting. 
The circuit shows a conventional 
constant-current charger (Q1 et al) 
| configured so that the cell voltage to 
| be detected is ground-referenced. 
Any constant-current charger could 
be adapted to this design. 
The full-charge detector circuit 
| employs an LM358 op amp (IC2) as a 
comparator in which the cell voltage 
is applied to the inverting input (pin 2) 
as a reference voltage whilst the same 
source applied to the non-inverting 
input (pin 3) is delayed by the time- 
constant R3.C1. As long as the 
reference (cell) voltage continues to 
increase, the non-inverting input will 
lag sufficiently behind the inverting 


input to hold the LM358 output low. 
The bias resistor for Q1 is thus 
grounded and Q1 is turned on. 

When the cells are fully charged, no 
further cell voltage increase occurs 
and the reference voltage becomes 
static. The non-inverting input voltage 
will continue to rise slowly as the 
charge on C1 increases until the input 
offset voltage of the LM358 is reached 
(typically 2mV). The output of IC2 will 
then begin to rise. Positive feedback 
accelerates the rise and latches the 
output in the high state. 

Current now ceases to flow through 
Q1's bias resistor R1, and thus Q1 
turns off. Diodes D5, 6, 7, 8 provide 
sufficient forward voltage drop to 
ensure that no current can flow 
through R1 when pin 1 of IC2 goes 
high (1C2 output = Vcc —1.5V). LED 2 
(green) indicates that full-charge has 
been reached. 

The 24V regulator (IC1) is required 
to eliminate any effects of mains 
voltage variations and to limit the rail 
voltage to less than the 30V 
maximum for the LM358. No values 
are critical except R1. This may 
require adjustment to accommodate 
the charging rate range which is 
continuously adjustable from 50mA 
to 500mA by VR1. The range is 
limited only by the capacity of the 
power transformer used. If the 
charger shuts off prematurely, 
increase the values of R2 and R3. 
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adequate heatsinking of Q1 and 1C1. 


Finally, take care to ensure 


|. Board, 
McDowall, Qld. 


Stereo sound for TV 


Stereo sound for TV has been the 
subject of much experiment and 
discussion over the past 12 months. Two 
opposing systems have been proposed: 
the dual carrier system used in Western 
Europe, and the multiplex system used in 
FM stereo. The technically superior two 
channel system has been recommended 
for Australia and TCN Channel 9 in 
Sydney has been transmitting both real 
and simulated stereo using this system 
since September 1982. The system is 
designed to handle mono, stereo or dual 
language transmissions. 


The original sound channel is left 
untouched at 5.5MHz above the vision 
carrier, but, for stereo, carries the sum of 
the two channels (L + R). A second FM 
carrier at 5.742MHz above the vision 
carrier carries the modulation for the 
right channel only. The three modes 
(mono, stereo, dual channel) are 
identified by the modulation of a 54kHz 
subcarrier on the second sound channel. 
This subcarrier is amplitude modulated 
to a depth of 50%, with one of the 
following: 

(a) Mono transmission: no modulation 
(b) Stereo transmission: 117.5Hz 


+12V 
PIN 8 US3 


ri 
er 


JOYSTICK 
tox 4702 


Super-80 joystick and interface 


If you need a joystick for the Super 80 Computer costing 
around $7.00, here is a simple circuit to interface the Tandy 
Electronics 40k Joystick (Cat No. 271-1706). 

The circuit uses a 4066 quad bilateral switch IC. This IC has 
four analog switches which close when the control pin 
voltage is 70% of the rail voltage, and open when the pin is 
grounded. Pins 5, 6 an 13 are the control pins and are nor- 
mally tied low by 4700 resistors. 


When the resistance of the joystick decreases, additional 
current flows though the 4709 resistor(s) to ground and this, 
in turn, activates the analog switches. The switches are con- 
nected to the Z80 PIO in the same manner as the keyboard 
switches so, when using the keyboard, it is essential to have 
the joystick-pole centred. 


For this joystick to be used with the Super 80, you will have 
to poke the following numbers and also set up the following 


FOR A=0 to 23:READ B:POKE A,B:NEXT A 
DATA 62,247,24,6,62,253,24,2,62,254,1,0 
DATA 0,211,248,219,250,254,127,192,1,1,0,201 

USR COMMANDS 
IF (USR(0)=1) AND (USR(4)=1) THEN.... :REM JOYSTICK 
POLE IS IN THE DOWN POSITION 
IF USR(O)=1 THEN.... :REM JOYSTICK-POLE IS IN UP 
POSITION 
IF USR(4)=1 THEN.... :REM JOYSTICK-POLE IS TO THE 
RIGHT 
IF USR(8)=1 THEN 


Here is a program to make the character “X”, draw a picture 
on the screen with the use of the joystick. 


CLS:W=271 
FOR A=0 TO 23:READ B:POKE A,B:NEXT A 
DATA 62,247,24,6,62,253,24,2,62,254,1 

DATA 0,0,211,248,219, 250,254,127, 192,1,1,0,201 
IF (USR(0)=1) AND (USR(4)=1) THEN 100 

IF USR(0)=1 THEN 110 

IF USR (4)=1 THEN 120 

IF USR(8)=1 THEN 130 

GOTO 50 


100 L=32:GOTO 140 

110 L=-32:GOTO 140 

120 L=1:GOTO 140 

130 L=-1 

140 W=W+L 

145 IF (W)511)OR(W<0) THEN W=271 
150 CURS W:PRINT “X” 


160 GOTO 50 D. Milic, 


USR commands. 


(c) Dual language: 274.1Hz 

Tone decoders are normally provided 
to detect these tones and switch the 
outputs appropriately. However, readers 
may like to experiment with stereo 
reception using manual switching. 

This circuit shows a simple method of 
obtaining stereo sound from a Philips K9 
or K11 receiver. The method consists of 
duplicating the FM demodulator section 
and dematrixing the resulting (Right) 
output to yield Left and Right channels. 

A simple demodulator is the Philips 
U240 module which can easily be 
retuned to 5.742MHz. When added to a 
Philips K9 or K11 receiver, the module 
Outputs are then suitable for direct 
connection into a summing amplifier. 
The outputs of the two op-amps are Left 
and Right directly, and can drive line 
level inputs on your stereo or VCR. The 
prototype used an 8-pin dual MC1458 
op amp IC but two 741s would be just as 
good. 

Note that pins 2 and 3 of the U240 
module provide a balanced audio 
output at constant level. Pin 5, however, 
provides an audio output that varies with 
the remote control setting. 

A standard TV IF response is designed 
to handle an FM sound signal at 


31.375MHz, and the response includes a 
minimum at this frequency. Some frame 
buzz may be evident in the output of the 
second channel, and the setting of the 
sound IF trap may need to be changed to 
a frequency between the-old 
(31.375MHz) and new (31.133MHz) 
sound carriers. 

The alignment procedure for the 
additional U240 module is as follows: 
@ Connect an FM signal generator to pin 
17. Set generator to 100uV out at 
5.5MHz, modulated with 1kHz; 

@ Observe demodulated audio on pin 3 
of module (preferably using a CRO); 


AUDIO OUTPUT 
+12V (VARIABLE, L +R) 


Knoxfield, Vic. 


@ Adjust L11 and L12 for maximum 
audio output (see Fig.1). Adjust L10 for 
lowest noise/distortion; 
@ Retune signal generator to 5.6MHz, 
5.7MHz and, finally, 5.742MHz. Adjust 
L11, L12 and L10 as above for each new 
frequency; 
@ Check that limiting occurs at IF input 
at 100-130pV; 
@ Set generator to 5.742MHz and 50% 
AM and adjust L10 for minimum 
demoduated audio. (Note: he shield 
should be fitted for this adjustment.) 

A. Wyatt, 

Turramurra, NSW. 


RIGHT 


Fig. 1 


ELECTRONICS Australia, December, 1983 


83 


i WALL 


Board No PCB Description Kit BoardNo PCB Description Kit Board No PCB Description 
Price price Price price Price 
£A6800 $15.50 6800 Micro computer $119.00 BIUA6 Benchmate power supply JUN 81 79711 $3.90 Trans.ass. ignition updated FEB 83 
£A6802 $15.50 6802 Micro computer $119.00 81MC7 $2.90 Moving coil preamp JUL 81 83FC2 Fuel consumption meter MAR 83 
Power supply to suit $35.00 810R7 $9.50 Electrochume {electr. organ) JUL 81 $59.00 83BP3 $3.90 Brown out protector MAR 83 
Hex keypad 19 keys $39.50 81P6 $2.90 Pools/lotto selector JUL 81 $22.50 83MS4 $3.90 Stereo simulator PCB version 
75U11 $2.50 81SW7 $4.90 Electronic steam whistle JUL 81 $17.50 APR 83 
7BUPIO $9.50 2650 extraram OCT 78 8IMC8 —- $10.90 Musicolor IV AUG 81 $84.00 Self contained unit AUG 83 
79FEN $3.50 Photo flash exposuremtr. NOV79 $24.50 81SM7 $3.90 Bagatelle AUG 81 83PC3A $3.90 Touch lamp dimmer APR 83 
79PC9 $3.90 Pulse generator SEP 79 BICL9 $4.00 Digital clock/thermometer SEP 81 $80.00 83PC3B $3.50 Touch lamp timer AUG 83 
79SE3 $4.90 Train model sound MAR 79 81GA9 $4.90 Photon torpedo game - SEP 81 $24.50 83PS5 $4.90 
79TH $3.90 Transistor assisted Ign NOV 79 $34.50 81UC8 $4.50 Universal timer & stpwatch SEP 81 83SC7 $3.90 LCD event counter JUL 63 
79PS"1 $2.90 Experimenters power sup. NOV 79 81WS10 = $4.90 Wind universal indicator OCT 81 $52.5¢ 83SC8 $3.50 2MHZ digital freq.meter AUG 83 
79PC12 $2.90 Fanspeed control OEC 79 ,81A010 $3.50 Audio test unitcass.deck OCT81 $47.50 83VA8 $5.90 Video amplifier AUG 83 
79SFI0 —- $2.50 Photo slave flash OCT 79 81SSit $8.90 Slide cross fader NOV 81 $99.50 83EG5 $4.90 Electronic roulette wheel MAY 83 
79SF9 $2.90 Photo sound trigger SEP 79 81SG9 $4.20 Led sandglass NOV 81 $22.50 Electronic breath tester = MAY 83 
7T9UPS6 $3.90 Universal power supply JUN79 $34.50 81AUN1 $3.90 Audible turn indicator NOV 81 83PS5 $5.90 50V/5A power supply JUNE 83 
BOSTIOA $3.90 Stylus timer OCT 80 BIFMI0A $5.90 SOOMHZ digital freq. mtr. DEC 81 $135.00 83GA6 $7.90 Effects unit JUNE 63 
80STIOB $3.50 OCT 80 8IFMI0B $3.90 DEC 81 83PP5 $5.90 Overload indicator JUNE 83 
80TCI2 $3.90 Bipolar train controller DEC 80 $34.50 81CHI2 $3.50 Christmas decoration DEC 81 83PS7 $3.50 +12V for lab power suppty JULY 83 
80CM3A $4.90 Digita! capacitance mtr MAR 80 $49.50 81L012 $4.50 Led bar graph display DEC 81 83AL6 $2.90 Fridge door alarm JULY 83 
80CM3B $3.90 MAR 80 81MI11 $3.90 Metronome (low current) JAN 82 83MS4 —- $3.90 Compumuse AUG 83 
80PG6 $7.90 TV pattern generator JUN 80 $67.50 B1WD12A $3.50 Wind direction indicator JANB82 $24.50 83WM8 — $6.95 Electronic watt meter SEPT 83 
80TV8 $4.50 TV CRO adapter inc. p/pack AUG 80 $39.90 81WD12B $3.50 JAN 82 83TT8 $3.95 Transistor tester SEPT 83 
80F3 $3.20 Audio prescaler MAR 80 81P19 $6.90 83MS8 $4.90 Soil heating unit SEPT 83 
80PP3 $2.50 MAR 80 82EP1 $12.50 Freestandingepromprog JAN82 $45.00 | 83VE10 $4.90 Video enhancer OCT 83 
80LL7 $3.90 Leds & ladders JULBO $19.50 with '24 pin’ textool socket $55.00 | 83MD9 = $3.50 Nail finder OCT 83 
80B7 $2.50 Beat frequency oscillator JUL 80 and AC plugpack $69.50 | 83SS9 $3.90 Speed sentry OCT 83 
80BM10 $3.90 Car battery monitor OCT8O $11.50 | 82TH2 $3.90 Digital thermometer FEB82 $79.00 | ETOt4 $4.90 Dual voltage power supply DEC 71 
80DC10 — $6.50 Digital storage CRO ad. NOV80 $89.90 82CR1 —- $13.50 Lge. scrn. storage CRO Adapt $119.00 | ET043 $2.50 Heads or tails OCT 76 
BOHLAS = $2.90 Car headhight alarm MAY 80 FEB 82 ET044 $2.50 Two tone doorbell OCT 76 
BOLS12 $3.50 Selectatott DEC 80 $22.00 82EG2 $3.90 Cudlip FEB 82 $12.95 ET047 $2.50 Morse practice set DEC 76 
BOLBRI2 $2.90 Light beam relay NOV 80 $13.00 82PS2 $4.90 Dual tracking power supply MAR 82 $87.50 ET048 $2.50 Buzz boards DEC 76 
80PC4 $2.90 Power heat controller APR 80 82LF2 $3.90 Low fuel indicator MAR 82 $16.50 ET061 $2.50 Simple audio amp OCT 76 
80PC7 $3.50 Power saver induc mtr JUL 80 82CM3 $3.90 LCD capacitancemeter MAR82 $79.00 | ETO62 $2.90 Simple AM tuner MAR 77 
80G6 $5.90 Musical tone gen JUN 80 82A03A $7.90 Function generator APR 82 $79.50 | ET063 $2.90 Electronic bongos NOV 79 
80GPS3 $2.90 Voltage regulator mult: MAR 80 82A03B $3.90 . APR 82 ET064 $2.50 Simple intercom OCT 83 
80AU3 $3.50 Hiti auto turn off MAR 80 82VC3 $3.50 Voice canceller APR 82 $22.50 ET065 $2.90 Electronic siren DEC 79 
B0AW4 — $4.50 Receiver all wave APR 80 82VX4 $3.50 Vox APR 82 $15.00 ET066 £2.50 Temp alarm DEC 79 
80TM8A $6.90 Digital engine analyser AUG 80 82VS10 ET067 $2.90 Singin moisture 
80TM8B $2.90 AUG 80 82PT4 $3.90 Photographic timer APR 82 $48.00 ET068 $2.90 Led dice OCT 76 
80PP7A $8.50 Eprom programmer JUL 80 821V5 $5.40 12-240V inverter 40 watt MAY82 $49.50 ET071 $2.50 Tape noise limiter JUN 79 
80PP7B $3.90 JUL 80 82P5 $5.90 Universal preamp MM/MC MAY 82 $35.00 £7072 $2.50 Two octave organ JUN 78 
80RF5 $2.90 Rumble filter MAY 80 82T05 $3.90 Tacho/dwell meter MAY 82 $72.50 £7081 $2.90 Tachometer OCT 83 
80SA3 $5.90 Playmaster stereo amp MAR 80 82TS3 $3.90 Low cost touch switch MAY 82 $12.00 ET083 $2.50 Train controller DEC 79 
80CH7 $8.50 240V ac light chaser JUL 80 82GA5 $9.90 Guitar booster JUN 82 $17.50 €T084 $2.90 Car alarm JAN 77 
BORAM12 $5.90 Ramexpansionfor dream DEC 80 $39.00 82EM6A $4.90 Theremin JUN 82 $34.50 ET08S $2.50 Car over rev. alarm OCT 79 
80PA6 $7.50 Playmaster 300W amp module $63.00 82EM6B = $3.90 ET130 $2.50 Temp/volts converter FEB 76 
JUN 80 821V6 $8.90 12-240V inverter 300 watt JUN 82 $195.00 ET132 $3.90 Expenmenters power supply FEB 77 
80CL4 $3.50 Timer controller APR 80 Power monitor JUL 82 $18.00 ET134 $2.90 R.M.S. voltmeter AUG 77 
B0TASIt $2.90 TRS 80 printer serial in NOV 80 $17.50 82HB6 $3.90 LDC heart rate monitor JUL 82 $79.00 ET135 $3.50 Digital panel meter OCT 77 
80SA10 $9.90 Piaymaster mostfet stereo amp. 82CC7A $15.50 Carcomputer JUL 82 $109.00 ET136 $2.90 Linear scale cap. meter MAR 78 
JAN 81 82CC7B $4.00 Car computer to SEP 82 ET137A = $4.90 Frequency meter LCD MAY 78 
BOAD12 —- $3.00 Autodim light dimmer JAN 81 $32.00 820P6 $4.90 Decimal point for D.G. meter JUL 82 $70.00 ET137B = $3.90 Audio oscillator MAY 78 
80RM12 $3.90 Cylon voice simulator JAN 81 $19.95 82PA7 $9.50 Sub woofer amp JUL 82 $85.00 ET139 $2.50 Power meter MAY 78 
80FB12 = $3.90 Guitar fuzz box FEBB1 $19.90 82UR8 $4.90 Ultrasonic rule AUG 82 $49.00 E1147 $4.90 Electronic dummy load OCT 80 
81SW1 $3.90 Osc. switch dual trace FEB 81 $60.00 82MSB _— $6.50 Stereo synthesizer SEP 82 $55.00 E1149 $3.50 Two tone generator JUL 80 
81SP1 $2.90 TRS B0/SYS 80Seralintert FEB 81 82EF9 $4.90 Electric fence SEP 82 $19.50 ET152 $2.90 Capacitance meter FEB 80 
BIGA3 $11.50 Color graphic analyser MAR 81 $109.00 82PC8 $2.00 Fluorescent starter OCT 82 $5.00 ET153 $3.50 Temperature adaptor MAY 83 
80GAI2 $6.50 25W guitar amphifrer MAR 81 82FC8A $6.50 Digital readout OCT 62 $72.00 ET157 $4.90 Crystal marker OCT 8&1 
81DC2 $3.50 Le Gong doorbelt MAR 81 $14.95 82FC8B $3.90 Forshort wave OCT 82 ET158 $3.50 Low Ohms meter NOV 81 
810C3B $8.50 Digital and MAR 81 $189.00 82FC8C $2.50 Receivers OCT 82 ET1S9 $2.90 10-15V exp. scale voltmeter DEC 81 
810C3A — $9.50 Analogue storage CRO MAR 81 82TAI0 $3.90 Freezer alarm OCT 82 $21.00 ET160 13.8V 10 amp power supply JUL 82 
B1IR4 $4.50 Infra-red relay receiver APR 81 $39 00 82VS10 $7.90 Speech Synthesizer OCT 82 ET16t $4.90 Evaluation meter 
BIRC4C = $2.90 Infra-red relay transmitter APR 81 82PC10 =: $3.90 Power up NOV 82 $36.00 ET162 $4.50 0-30V var. power supply DEC 82 
BIHB4A = $7.50 Heart rate monitor APR 81 $82.00 82ALN1 $3.90 Super siren NOV 82 $23.50 ET163 $6.50 0-40V/5A alb power supply MAY 83 
8IHB4B = $3.50 APR 81 82PC11 $3.90 Driveway sentry DEC 82 $32.00 ET164 $8.00 Zener diode tester MAY 83 
BIMA4 $4.50 Touch sensitive alarm APR 81 82QR12A $9.95 Playmaster AM tuner DEC 82 $239.00 . ET166 Frequency counter AUG 83 
81VM2 $2.90 High impedance OC voltmeter 82QR12B $9.95 DEC 82 ; ETI66B $4.90 
APR 81 82PH12 $4.90 Digital PH meter DEC 82 $135.00 ET166C $4.90 
81813 $7 90 TRS 80/SYS serial intert_ == APR 81 B2EGI2 $2.90 Boggle goggles (short form) DEC 82 $9.60 ET166D $4.90 Power supply AUG 83 
BIRC4A = $4.90 2 channel (receiver) MAY 81 82F05 $4.90 ET165 $7.50 Tacho calibrator NOV 82 
BIRC4B $2.50 Infra-red remote (preamp) MAY 81 820P6 = $3.90 ET245 $2.90 White line follower NOV 77 
BIRC4C ~=—- $2.75 Control (transmitter) MAY 61 B83TVIA $4.90 Remote infrared TV JAN 83 $39.50 ET255 $2.90 Thermometer NOV 80 
BISPS $2.90 Sound pressure meter MAY 81 83TVIB $2.90 Sound control JAN 83 ET256 $3.50 Humidity meter OCT 83 
81CC5 $2 90 PC birdies MAY 81 83TVIC $2.90 JAN 83 Humidity sensor OCT 83 
BISS4 = $4.90 Speed sentry MAY 81 83PS1 $3 90 Plugpack regulator JAN 83 $14.00 | E1257 $2.90 Unwersat relay board MAY 81 
81DTS $3.00 Dream tape controller MAY 81 with plugpack $29.50 £T258 $2.50 Mini drill speed controller JUL 81 
81MP6 $3 90 Microprocessor power supply 83EG1 $3.50 Led head ight chaser JAN 83 $12.00 ET259A $3.90 Versatile ‘incremental timer JAN 82 
MAY 81 82WB1 $2.90 Wheatstone bridge FEB83 $45.00 ET259B8 $3.90 
81A06 $4 90 Audio oscillator JUN 81 82A02 $2.90 AM tuner alignment kit FEB83 $8.00 ET260 $2.60 Photo iamp flasher DEC 79 
t Moisture alarm FEB 83 
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ET459A 
ET459B 


Description 


OEC 79 
OEC 79 


0g 
$2.90 Simple egg timer 
a MAR 80 


$2.90 Simple siren 
$3.90 Power down JUL 83 
$2.50 Nicad float charger MAR 83 
$3.50 Transistor assisted ignition MAY 77 
$3.90 Car rev monitor JUL 77 
$4.90 Led tacho AUG 80 
$3.90 Headlight delay MAY 83 
$2.50 Car auto electric probe 

$2.50 Exp. scale led voltmeter SEP 80 
$3.50 Turn/Hazard indicator OCT 80 
$2.90 Led oil temp meter JAN 81 
$2.50 Exp. scale vehicle ammeter FEB 81 
$3.90 Car alarm JUL 81 
$3.90 Electronic stethoscope AUG 81 
$3.90 Reversing alarm JAN 82 
$3.90 Auto tester . JAN 83 
$4.50 Windscreen wiper controiler MAR 83 
es Low cost tacho dwell AUG 83 


AUG73 
SEPT 83 


MAR 75 


$3. 

$2.90 Overload indicator 
Three way (Dick Smith) 

$3.90 Led level meter 

$8.50 25 Watt stereo amp 

$2.90 General purpose preamp 

$3.90 Stereo limiter 

$3.90 Mike preamp 

$4.90 Bucket Drigade 

$4.90 


Guitar practice amplifier 
$2.90 Amp class B gen purpose 
$3.90 Fuzz box 
$4.50 Loud speaker protector 
$3.90 Scratch & rumble filter 
$4.90 Led level meter 

$16.50 Series 5000 1/3 oct graph equ 


NOV 82 
$16.50 
Graphic equ. front panel 
Graphic equ. metal work 
$3.90 Balanced input preamp 
$2.90 IC audio ampiifier 
$4.50 Loud Hailer 
$8.50 300W amp module 
$6.90 4 input mike preamp 
$4.50 60 watt amp module series 4000 
TP 


V6 
$9.90 Audio preamp series 4000 TPV6 
Series 4000 front panel 
Series 4000 meta! work 
$4.50 Power supply for series 4000 TPV 6 
$5.90 Moving coil preamp series 4000 
TPV6 


JAN 80 
$6.90 AM tuner SEP 80 
Set of three pot cores 
$7.90 Series 3000 amp 25W stereo c 
N 


$2.90 Interface 60W amp 


Vv 80 
$7.90 Series 5000 pwr. amp mod 150W 

JAN 81 

Series 5000 power amp complete kit 
Series 5000 pwr amp front panel 
eries 5000 pwr amp metal work 


S 
ETSEMB STS 20 Gera 5000 preamp main ord 
1 


ET478MC 
£T478MM 


ET478SA 
ET478SB 
ET478SC 
€T478SD 
ET479 


CT 8 
$4.90 Moving coil preamp (5000) SEP 81 
$4.90 Moving magnet preamp (5000) 
SEP 81 
$2.90 Senes 5000 preamp switch brd 
OCT 81 
$1.90 Series 5000 preamp switch brd 
OCcT 81 
$1.90 Series 5000 preamp switch brd 
OCT 81 


$1.90 Series 5000 preamp switch brd. 
OcT 


81 
$3.50 Series 5000 bridging adaptor 
MAR 82 


$299.00 


Board No 


ET480 
ET480PS 


ET481M 
ET481PS 


ET489A 
ET489B 


ET5990 
ET603 


ET604 
ET606 
ET607A 
ET607nf¢ 
ET631-2 
€T635 
ET636 
ET638A 
£€T640 
ET644 
ET646A 
ET6468 
ET647 
ET649 


price 

Series 5000 preamp complete kit $259.00 
Series 5000 preamp front panel 
Series 5000 preamp metal work 

$4.50 100 watt amp module 30 AP 


$4.50 50-100W amp module pwr meer 
30 AP 


$25.50 
$22.50 


$3.95 Hi-power p.a./quitar amp es 


$4.90 12V/100 p.a. inverter 
$4.50 Sound level meter 
$5.90 Expander compressor 30 AP JUL 77 
$5.25 Graphic equaliser JUN 77 
$4.90 Howt round stabilizer NOV 77 
$7.90 60W amp module JAN 83 
$3.50 Audio spectrum analyser no2 

APR 78 


$3.50 

$3.90 Sound bender FEB 82 $29.00 

$3.90 Loud speaker protector OCT 82 $24.50 

$8.90 Series 4000-1 speakerkit FEB 80 $749.00 
Speakers & crossovers $499.00 
Crossover kits $199.00 
Speaker boxes (prices per pair) $269.00 

$4.95 50W mosfet amp 75-85 MAR 82 $79: 
Transformer $ 
Anodised heatsink 


JAN 75 
$3.90 Touch switch MAR 76 
$3.90 Train controller MAY 76 
$3.50 Telephone bellextension JUN77 
$3.90 Metal detector MAY 77 
$2.50 240V mains locator MAY 80 
$3.90 Metal Detector MAR 80 
$3.90 Geiger counter APR 80 
$4.50 Nicad fast charger JUL 80 
Lis Pipe & cable locator APR 80 


APR 81 


$4.50 Core balance relay 
OCT 80 


$2.90 Photo flash tri 
$2.90 Infrared ‘trip’ relay TX JAN 82 
$3.20 Infrared ‘trip’ relay AX JAN 82 
$4.90 Digital pH meter with probe DEC 80 
pn Universal timer OCT 79 


$8.90 Electromygram TPV6 
$3.50 General purpose power supply 
TPV6 


$3.90 Simple nicad charger JUN 80 
$3.25 15V dual power supply JUN 76 
$2.90 Marine gas atarm AUG77 
$2.90 Ultrasonic receiver TPV6 
$2.90 Ultrasonic transmitter TPV6 


NOV 81 
FEB 81 


3.50 
$3.50 Intra red remote control § MAY 80 
$3.50 


$2.90 White noise generator 
$3.90 Touch switch 


$4.90 

$3.20 1.R. remote cntrl power supply 
MAY 

$4.90 Music synthesizer sequencer 
AUG 


$4.50 Metronome 
$3.90 Electronic tuning fork 
$2.90 Sound Effects generator 


$7.50 Keyboard encoder 

$4.90 Computer power supply 
$19.90 7 slott s100 mother board 

$5.90 Eprom programmer 
$69.00 Memory mapped VOU 
$69.00 Direct connect modem 


$3.75 
Speech synthesizer 
Microbee light pen 


$89.50 


$129.00 


OCT 82 $169.00 


OCT 82 


AUG 83 $19.95 


Board No PCB GQrincrvton 
Price 


ET650A 
ET6508 
ET650C 
ET653 
ET654 


ET660 


ET668 


ET670 
ET682 
ET686 


ET688A 


£11520 


Kit 
price 
$4.90 Stac timer 
50 
$4.50 
$6.50 16 Channel comp output driver 
NOV 82 


NOV 78 


$45.00 


$69.00 Gen. purp. interfce. tor Apple 
MAR 83 
$19.00 Learners microcomputer OCT 81 
Key set (18) to suit ET660 
Colour option kit to suit 660 
$5.90 Microbee eprom programmer 


FEB 83 
With textool socket 
$11.00 Low cost micro keyboard MAY 82 
$79.00 Versatite eprom card MAY 81 
$9.50 ppi-based eprom programmer 
OCT 82 
$3.50 Bipolar promprogrammer JUL 83 
$3.50 


$2.90 Aerial amp MAR 76 
$4.90 FM tuner add on SEP 77 
$4.90 Crosshatch generator MAY 78 
$3.90 Microwave leak detector 
$3.50 R.F.amp 70W6/10 meter FEB 80 
$3.90 UHF TV masthead amp APR 81 
UHF TV converter MAY 81 
$4.50 Teletype modulator OCT 79 
$4.90 RTTY computer decoder APR 83 
$7.90 Phoney patch MAY 83 
$4.90 UHF to VHF convertor MAY 81 
$3.90 Radio facs pict-comp decoder 
SEPT 83 
$3.90 Video mod. to suit 660 micro OCT 81 
$3.90 Slot car power supply DEC 81 
$5.90 Slot car contr. (no case) DEC 81 
ae ee Polyphonic organ JAN 83 


APR B1 


$115.00 
$48.00 


$48.50 


$2.90 Negative ion generator 
$2.90 


$2.00 

$3.90 Battery charger 
$5.90 12V fluoro. inverter 
$2.90 


$4.90 0.C.-D.C. inverter 

$3.90 Model railway points 
$2.90 Controller and indicators 
$3.90 immersible temp. controller 
$4.25 Electric fence tester FEB 83 
$3.95 Motor speed controller APR 83 
$3.90 Model engine ignition system 

$3.75 Video distribution amp SEP 83 
$3.90 Wideboard amp JUL 83 


AUG 81 
AUG 82 


SEP 62 
JAN 83 


FEB 83 


Hobby Electronics 


HE10; 

HE103 
HE104 
HE105 
HEt06 
HEt07 
HE108 
HE110 
HE111 

HE112 
HE113 
HEN14 
HENS 
HE116 
HE117 
HE121 
HE122 
HE123 
HE126 
HE127 


$4.50 Guitar phaser JUN 81 
Transistor tester 

$3.90 A.M. tuner 

$3.90 Basic amplifier 

$3.90 F.M. radio microphone 

$3.90 Electronic dice 

$3.90 Power supply 
Unmistakabell 
Ohmeter 

$3.20 Micromixer 

$3.50 Water alarm 

$3.90 Digital counter 

$2.90 Reaction timer 

$3.90 

$3.90 House and car alarm 

$2.90 Scratch and hiss filter 


MAY 81 
MAY 81 
MAY 81 
JUN 81 


$4.50 Alien invaders 
$3.50 Nicad charger 
Siren 
Fog horn 
$3.50 Simple tuner 


(P Pack ex $9.95) 
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Electronic ballast for 


For instant starting, higher 


Electronic ballast circuits 
for fluorescent lamps have 
recently become widely 
used in Europe and a 
similar trend is expected 
in Australia in the future. 
Siemens Ltd, a German 
company, have supplied 
us with a working 
prototype module for 
evalution. What advantage 
does it have over the 
conventional circuit and 
how does it work? 


Features of electronic ballasts are many 
and impressive. They offer instant tube 
starting, and absence of flicker due to 
the high operating frequency. Also they 
will drive more than one tube, produce 
no audible hum, and do not require 
power factor correction. Their efficiency 
is also greatly increased. Losses are 
up to 60% lower than the ballast losses 
of a conventional system, while the 
higher operating frequency increases 
light output of the fluorescent lamp by 
up to 15%. By using Siemens’ new, more 
efficient’ “Lumilux” fluorescent tubes 
even further power savings can be 
obtained. 

They do have one drawback, however, 
and that is a much higher initial cost 
when compared to. conventional 
ballast/starter systems. For this reason 
this article is presented as one of general 
interest only. It should not be regarded 
as a constructional article, as the cost to 
hobbyists of mains-rated power FETs is 
currently too high to make the circuit an 
economic proposition. 

Basically, the electronic system com- 
prises a DC power supply derived by rec- 
tifying and filtering the AC mains 
waveform and a solid state high frequen- 
cy oscillator driving the tubes via small 
chokes. High voltage Metal Oxide 
Semiconductor Field Effect Transistors, 
MOSFETs, are used as the oscillator 
drivers. 

Before delving into this electronic 
ballast circuitry, a discussion of the con- 
ventional ballast and starter circuit will 
enable us to compare the advantages 
and disadvantages @f each system. Fig. 1 


shows the circuit for a conventional 
fluorescent starter circuit. This basically 
consists of the ballast and starter. We 
shall ignore the capacitor connected 
across the mains for the present. 


When power is first applied, a small 
current flows through the ballast, tube 
filaments, and starter. The starter is filled 
with an inert gas. This ionises and the 
resultant heating of the gas causes the 
bimetallic contact within the starter to 
close. A heavier current then flows 
through the tube filaments and ballast. 


The tube filaments heat and begin to 
emit electrons. At the same time the 
starter cools and the bimetallic contact 
opens and interrupts the filament cur- 
rent. The resulting back EMF from the 
ballast generates a large peak voltage 
which ignites the tube. When the electric 
discharge is established in the fluores- 
cent tube, it has a very low resistance 
and the ballast inductance is needed to 
limit the maximum current supplied to 
the tube. 

In normal operation, the tube ignites 
and extinguishes during every mains half 
cycle so that it actually flashes at 100Hz. 
Note that the .005uF capacitor across 
the starter suppresses RF interference 
caused by the starter contact opening 
and the discharge within in the tube 
itself. 

The advantages of this system are 
simplicity, economy and ready availabili- 
ty. Now for the disadvantages: Firstly 
there is the starting characteristic. 
Typically at first turn on, the starter 
needs several attempts to ignite the tube 
resulting in a slow and flickering start. 
The second disadvantage occurs when 
the tube approaches the end of its life 
when lamp-end flicker becomes a pro- 
blem. Thirdly, there is the need to 
replace the starter periodically since it 
has a limited life. 


Other disadvantages concern the 
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Fig. 1 


The conventional fluorescent — starter 
circuit is simple and economical but also 
has disadvantages, including high power 
consumption. 


choke. Due to iron core losses and the 
resistive (IR) losses in the windings, 
power is consumed by the choke. Iron 
core losses are very small compared to 
these I?R losses and can be neglected. A 
typical low loss choke for a 40W fluores- 
cent tube dissipates between 5 and 8W. 
This means that about 11% of a fluores- 
cent light power bill is used in heating 
the choke. 


Power factor 

In general a 40W fluorescent tube is 
supplied with about 416mA and has 96V 
RMS across it. This same current passes 
through the choke but, due to its induc- 
tance, the current lags behind the 
voltage. At the active and neutral ter- 
minals the power factor (the cosine of 
the angle between the current and 
voltage) is typically 0.48. Now we can 
calculate the power dissipated by the 
combination of tube and choke. The for- 
mula is E x | x power factor. So we have 
240V x 0.416A x 0.48 = 47.9W. Since 
40W is consumed in the tube, the choke 
dissipates the remaining 7.9W. 

By connecting a capacitor across the 
active and neutral terminals the power 
factor is improved since the capacitor 
provides a current leading the voltage. If 
the capacitor were made large enough 


lee ee eee oe ames mee won) 


fluorescent lamps 


ficiency and greater light output — 


B1240,B250 
(4x1N5060) 


240VAC 


N 


the lagging current of the inductor would 
be cancelled by the leading current of 
the capacitor. A 3.5uF capacitor im- 
proves the power factor to 0.85. Now 
the line current reduces to 235mA, and 
the phase between the current and 
voltage is much closer than without the 
capacitor. 

Recalculating the power dissipated in 
the choke and tube, we obtain, 240V x 
0.235A x 0.85 = 47.9W. Again 40W is 
consumed in the tube and 7.9W 
dissipated in the choke, but the signifi- 
cant point is that the line current is 
reduced to 235mA. 

This reduction in the line current may 
not at first appear important since after 
all the same power is used regardless of 
power factor. However, the line current 
contributes to I?R losses in the incoming 
supply lines. Consequently the lower the 
line current the lower these losses 
become. (And remember this is a square 
law.) These losses do not affect the con- 
sumer directly, although, the electricity 


supply authorities are interested in keep- 
ing the power factor as close to unity as 
possible. This reduces losses within their 
alternators, transformers and supply 
lines. 

By contrast, the electronic ballast ap- 
pears to solve every problem inherent in 
the conventional ballast system but with 
a few advantages and disadvantages of 
its own. Because of the very high fre- 
quency of operation, the electronic 
ballast provides virtually instant starting 
and complete freedom from visible lamp 
flicker. The high operating frequency 
also allows the use of smaller and more 
efficient chokes which reduce circuit 
losses and allow a more compact lamp 
housing. 

The very much higher operating fre- 
quency (around 120kHz) should also 
minimise strobing effects which, in the 
past, have prevented the use of fluores- 
cent lights in some factory situations. 
Strobing effects can make rapidly 
rotating machinery appear to be sta- 


2x40W 
FLUORESCENT TUBES 


tionary or rotating very slowly, and thus 
create a safety hazard. While strobing 
can still theoretically occur, even at 
120kHz, the risk of it matching typical 
machine speeds would seem to be 
minimal. 

The lack of audible hum will probably 
also mean that recording studios which 
previously would not use fluorescent 
lights can now install them and obtain 
energy savings. 


Electronic starter circuit 


Circuitry for the electronic ballast 
consists of a DC power supply, an 
oscillator comprising MOSFETs, Q1 and 
Q2 and associated components, and the 
current limiting chokes, L1 and L2, for 
the tubes. This circuit is for driving two 
40W fluorescent tubes. 

A 340V DC power supply is derived by 
full wave rectifying the mains voltage 
and filtering with the 47yF/450VW 
capacitor, C1. A 3.30 resistor connected 
in series with the AC supply limits the 
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50KHz switching 

1 Standard models 

[} Custom design available 
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surge current through the diodes when 
power is first switched on. 

At first switch on, C2 begins to charge 
via R1. When the voltage across C2 
reaches about 32V (after about 3ms), 
Diac D2 breaks down and conducts 
current from C2 into the gate of Q2. Q2 
then turns on and generates a current 
pulse through the N1 coil of the 
transformer, L1 and L2, the heater 
windings of the tubes, C4 and C5, and 
finally C6. 


Back EMF 


Once C2 is discharged, gate current no 
longer flows and Q2 turns off. L1 and L2 
now produce a high voltage back EMF 
due to the interruption of current flow. 
Provided the heaters are sufficiently 
warm to support continuous ionisation, 
the tubes will ignite. If not then the cycle 
will begin again to further raise the 
heater temperature. Capacitor C2 
charges and dumps current into the gate 
of Q2 which again turns on, pulsing 
current through the tube heaters and L1 
and L2. 

This process continues until the tubes 
light. The resultant heavier current 
flowing through N1 of the transformer 
induces voltages in both N2 and N3 
windings sufficient to trigger the gates of 
Q2 and Q1 respectively. N2 and N3 are 
connected out of phase and the negative 
voltage from N2 to the gate of Q2 
switches Q2 off. The positive voltage 
from N3 switches Q1 on. Current now 
flows in the opposite direction through 
C6, the tubes, L1 and L2, the coil N1 and 
MOSFET Q1. Capacitor C6 now begins 
to discharge. 

This reversed current flow through N1 
induces positive gate voltage at N2, 
turning Q2 on again. The negative gate 
voltage at N3 turns Q1 off. C6 now 
begins to charge since the current 
through N11 is once again reversed. 


High frequency oscillator 


The circuit now operates as a high 
frequency 120kHz oscillator with L1, L2 
and C4 and C5 controlling the free 
running frequency. L1 and L2 also are 
used to limit the current supplied to 
each fluorescent tube. Each time Q2 is 
on, C2 is discharged via diode D1 so that 
the Diac, D2, is kept from firing. 

The zener diodes between the gate 
and source of each MOSFET, Q1 and Q2, 
limit the maximum Vgs voltage while the 
1002 resistor in series with each 
transformer winding limits the zener 
current. i 

If the tubes are removed from the 
Circuit, R2 and C3 are used as the load 
for Q2. This keeps the circuit operating 
with D2 triggering Q2 and Q1 remaining 


off. The circuit is ready to start the tubes 
should the power be on while the tubes 
are installed. 

Note that the chokes are quite small. 
These are iron cored with a 2.5mm air 
gap which prevents the core saturating. 
A 10mm diameter ferrite toroid is used 
for the transformer core to support the 
N1, N2 and N3 windings. The MOSFETs 
used are SIPMOS (Siemens Power MOS) 
BUZ41A, and these are mounted on 
small heatsinks to aid heat dissipation. 

Performance of the electronic ballast is 
quite impressive. The instant start of the 
fluorescent tube and the lack of flicker 
are immediately obvious. When power 
is switched off, the brightness of the tube 
gradually dims until it extinguishes. This 
is due to storage in the DC power 
supply. 

Some of the efficiency can be credited 
to the slightly increased light output 
from a fluorescent tube when operated 
at a high frequency. Power savings are 
also had by the use of the small chokes. 
These are low loss due to the large wire 
diameter and small number of turns 
around a small core. They can be small 
and still provide the necessary current 
limiting since operation is at a high 
frequency. 

The high frequency of operation can 


original 
Arkansas 
Oilstones 


cause problems with electromagnetic 
interference (EMI). We made 
comparisons of the interference caused 
to medium and = shortwave _ radio 
reception by electronic and 
conventionally ballasted fluorescent 
lamps in the near vicinity to a receiver. 
While not rigorous, these tests showed 
that the levels of radiated interference 
were comparable. 


Current waveform 


A related problem is the shape of the 
current waveform for the electronic 
ballast circuit. While the electronic 
ballast does not require a power factor 
correction capacitor as does the 
conventional ballast there is still a 
problem for the energy supply 
authorities in that the rectifier uses a 
capacitive-input filter. This means that 
the current waveform is in the form of a 
short duration pulse at the peak of each 
mains half-cycle. The result is distortion 
of the mains waveform and_ the 
generation of unwanted harmonics. 


For commercial users though, the large 
scale use of electronic ballasts will lead 
to large savings in annual office and 
factory lighting bills. 

Anyone requiring further information 
should direct their enquiries to Siemens 
Ltd, 383 Pacific Highway, Artarmon, 
NSW, 2064, or 544 Church St, Richmond, 
Victoria, 3121. Q 


For the professional, 
the handyman, the 
fisherman, campers, 
hunters, shooters. 


For anyone needing a sharp edge on tools 

and knives, select from the largest variety 

of natural Arkansas whetstones in the 

world. The original Smith’s. Ideal gifts, blister 
packed for product protection. 


Shown below: SK2 deluxe set (4” hard 
and 5” soft stones. 4 oz honing oil. 
Cedar block.) 


; Also the unique new Smith's 


“Sharpening Sticks”. Also ask to see SBK6 


2 (6" soft stone. Cedar block.) 


Ceramic 
Sharpening 
Sticks. 


Available where knives 

are sold. Write for free 
literature incl. leaflet “How to 
sharpen your knife” to Aust. 
Agents: Kearney Sayers & Co. 
316 Pitt St., Sydney, 2000. 
Phone 264 2580. 
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: 
All new, All mode, All powerful . . . 
Computer Aided Transceiver 


FT 757 GX 


Wow! What a transceiver. Everything you could EVER want... and then some! 
Even before its release, Yaesu have over 5000 on back order: that’s just from 
the brochure! 


It's the absolute latest state-of-the-art in design - in fact, its CAD/CAM 
(computer aided design, computer aided manufacture) ensures unbelievable 
standards of reliability. 


Features: 


All mode — including FM with no optional extras 
LOOK All HF bands from 160 to 10m including 
AT THESE WARC 
FEATURES: General Coverage Receive - 500 to 29.999MHz 
' Computer Aided - use with your micro for 
external control 
Full 100W PEP/DC at 100% duty cycle 
Tiny 238 x 93 x 238mm (smaller than some 2m 
rigs!) 


for only 


FP 757 GX 
SWITCH MODE SUPPLY 


Neat! Fits under your FT 757 and 
you'd hardly notice it was there! 
Designed just for the FT 757, 
makes your base station really 
look the part. 240V input. 


 §299° 


FC 757 AT 
Antenna Coupler 


The very latest auto coupler for your 757. 
Great for mobile & contest use - you can 
almost work into a piece of wet string! 


— §399° 


FIF 232 C 
RS-232C Interface 


Run your transceiver via your 
micro. Allows external control of 
VFO, memory functions, etc. 
4800 Baud - so it's fast! 

Cat D-2943 


Due in stock 
next month! 


We honour Yaesu’s 12 month guarantee: beware of others who may only 


offer you a 90 day warranty! 


We have the largest service centre to back that guarantee.lf anything does 
el sewher € go wrong with your Yaesu, we can fix it fastest! 

check the Dick Smith Electronics: Australia’s largest supplier and Yaesu factory 
Dick Smith approved distributor and service centre. 


‘Invisible Dick Smith Electronics have over 40 stores throughout Australia (with 
more to come!) plus over 200 approved re-sellers. You’re never far from 


Extras’ friendly help and service! 


‘dome Brew’ 
UHF Transceiver 


Remember the good old days’ of amateur radio? 
When an amateur built his own gear and was so 
proud of it! Sadly those days passed! With incredible 
advances in technology, it became economically and 
technically impossible to compete with commercially 
built equipment. NOW home brewing is here again! 
And what's more with the all new Dick Smith UHF 
Explorer, you'll end up with a transceiver less than 
the cost of a commercial unit - and not just as good - 
better! YES! A completely up-to-the-minute design 
featuring phase locked-loop frequency synthesis. 


| Exclusive. 
to Dick Smith 
. Electronics 


Cat K-6300 


SPECIFICATIONS: 
Freq. Cov. 438.025 - 439.000MHz in 
25kHz steps 

No. of Channels 40 

Mode of Operation FM 

Supply 13.8v DC. Receiver 340mA 
with full audio output and all 
options. Transmitter 2A more 
(5 watt output). 

Dual Conversion Superhet 
0.4uV for 20dB quieting 
+/-7.5kHz - 6d8 
+/—15kHz - 60cB 

Better than 80dB 


Receiver 
Sensitivity 
Selectivity 


Adj. Chan. Reject 
Transmitter 
Power Output 5W (typical) 
Deviation +/—5kHz 
Spurious Emissions Better than -60dB 


OPTIONS AVAILABLE 
Upgrade Kit (Cat K-6302) 
(Repe ter, S meter. additional xtal filter & new front 


panel). 
ONLY $24.50 


UHF Antenna 
a 
Kit 
Just for your UHF transceiver. Includes} 


deluxe gutter gripper base, UHF co-ax 
and whip with cutting details. Also 


WHY NOT USE HFC FINANCE = 
Its so easy to balance yOu 
Xmas budge! 

No repayments unti! Maren 
1984 (Approved applican's 
only) 


Noise Blanker 


That really works! Minimise most types 
of pulse noise. Highly recommended 
for maximum transceiver capability. 


Cat D-2901 S 
FM receive IF 


SSKEG ard amply convert 9MHz to 
KHz and amplify and detect signals; 
equipped with a built-in squelch circuit. s59°° 


Cat D-2902 


FM transmit IF unit 


L-) 
Superb enamel 22608 people constantly on 
the go! Covers full 438-439MHz band in 25kHz steps, with 
simplex AND standard 5MHz repeater split. 
Look at these features: and it’s only 


@10 memories @ Low 720g s 


weight @ Switchable 200mW/ 
THAT’S THE 


1W output. NiCad battery (and 

charger!) and rubber duckie 
whip are included! 

DIRECTLY IMPORTED 

DICK SMITH SS105S 

HF TRANSCEIVER 


Cat D-2930 

Last chance for a real bargain! All 
band HF transceiver now reduced to 
clear - and look at the incredible specs. 
Where else could you get a transceiver 
of this type for under $500? And with 
optional pcb, it will even do FM (great 
for 10m and for transverting)). 

Quick - before they all disappear! 


was ssa0 § 499 


AMAZING VALUE 
ONLY 


25 kHz monitor 
Plug-in pcb to give 25kHz for 


t libration. 
Cat D-2004 s34°° 
100W Linear Amp 


100W Linear Amplifier. For 
when you've got that big ticket! 
Work the world - and more 


s99°° 


unit 


dali ? é 
IF circuit for FM transmit, consisting of 534°" (more?) Cat D-2905 5949 


a modulation circuit & IF amplifier. 


Cat D-2903 


Sb ot deamtyA win Wink (| 
\g/ DICK SMITH 
VHAM SHACK 


Phone patching is legal from November 
1st! Build your own phone patch and save 
a fortune . . . very simple kit, suits most 
transceivers. Compare our price from 


built-up units! s5 gr 


> Cot k-3054 
Yee ©] 
N coe: Not Telecom Permitted 


Dick Smith Ham Shacks are located in the DickS 
below. You'll find a licensed amateur at each Shack. 


@ Sydney 125 York St 267 9111 @ Sydney 6 Bridge St 27 5051 @ 
Gore Hill 162 Pacific Hwy 439 5311 @ North Ryde Lane Cove & 
Waterloo Rds 88 3855 @ Gosford 315 Mann St 25 0235 @ Melbourne 
399 Lonsdale St 67 9834 @ Richmond Bridge Rd 428 1614 @ 
Springvale Springvale & Dandenong Rds 547 0522 @ Brisbane: 
Buranda 166 Logan Rd 391 6233 @ Townsville Ingham Rd & Cowley 
St West End 72 5722 @ Toowoomba Bowen & Ruthven Sts 38 4300 
@ Adelaide Wright & Market Sts 212 1962 @ Perth William St & 
Robinson Ave 328 6944 @ Cannington Wharf St & Albany Hwy 
451 8666 @ Hobart 25 Barrack St 31 0800 @ 


At the rear of the Model 100 are connections for an RS232C serial interface, parallel printer and cassette recorder. 


— 
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TANDY MODEL 100 


S 


PORTABLE COMPUTER 


First of the new generation 


The TRS-80 Model 100 is one of a new breed ot portable 
computers — significant not so much for what they offer 
(although that is considerable) as for the possibilities they 


foreshadow. 


Not many years ago Isaac Asimov 
wrote science fiction stories about 
portable “information processors” which 
were all things to all users. While the 
advent of the wristwatch computer is 
still some time away, portables such as 
the Model 100 are pointing the way. 

Not much bigger than a_= slim 
encyclopaedia volume (300 x 215 x 
40mm W x D x H) and weighing 1.7kg, 
the Model 100 comes with a full-size 
typewriter style keyboard and a 
40-column by 8-line liquid crystal 
display. Software is built-in, with a 
powerful Microsoft Basic interpreter, 
word processing, appointments file, 
communications and address _ filing 
programs. Four penlight batteries 
provide sufficient power for around 20 
hours of operation, with a red LED 
indicator on the top right of the console 
which lights to show that the batteries 
should be changed. Alternatively, when 
the Model 100 is not used “on the go” 
power can be supplied by a 6VDC 
plugpack adapter. 

The 56-key keyboard is easy to use 
thanks to its size and clearly labelled 
black and white keytops. While it is flat, 


by PETER VERNON 


rather than stepped (with the rows of 
keys on different levels), it is both 
comfortable and compact, a_ rare 
combination. 

Above the main keyboard are 16 
smaller keys, comprising eight 
programmable function keys, four 
special purpose word processing 
functions and four cursor control keys. 


Above these is the 8-line by 40 character 
LCD screen, capable of displaying both 
upper and lower case alphanumeric 
characters plus graphics. A control on 
the right side of the console adjusts the 
display for optimum contrast from a 
specific viewing angle, although 
overhead lighting can_ still cause 
problems in this respect. There is an 
advantage however — with the display 
adjusted for best viewing by a user 
seated in front of the machine, so no one 
can read over your shoulder. 

The 40 column display is more 
readable than most LCDs because of the 
large, fully-formed characters. It also 


TRS-80 Model 100 Basic statements and functions 

ABS, ASC, ATN, BEEP, CALL, CDBL, CHR$, CINT, CLEAR, CLOAD, 
CLOAD?, CLOADM, CLS, CLOSE, CONT, COS, CSAVE, CSAVEM, 
CSNG, CSRLIN, DATA, DATE$, DAY$, DEFDBL, DEFINT, DEFSNG, 
DEFSTR, DIM, EDIT, END, EOF, ERL, ERR, ERROR, EXP, FIX, 

FOR. . NEXT, FRE, GOSUB, GOTO, HIMEN, IF. . .THEN, INKEY$, INP, 
INPUT, INPUT#, INPUT$, INSTR, INT, IPL, KEY, KEY LIST, KEY 
ON;OFF, KEY STOP, KILL, LCOPY, LEFT$, LEN, LET, LINE, LINE 
INPUT, LIST, LLIST, LOAD, LOADM, LPOS, LPRINT, LPRINT USING, 


LOG, MAXFILES, MENU, MERGE, MID$, MID$=, MOTOR, NAME, NEW, 
ON ERROR GOTO, ON KEY GOSUB, ON TIMES GOSUB, ON. . .GOTO, 
ON. . .GOSUB, OPEN, OUT, PEEK, POKE, POWER, POS, POWER, 
CONT, POWER OFF, PRESET, PRINT, PRINT@, PRINT#, PRINT. USING, 
PSET, RESUME, READ, REM, RESTORE, RESUME, RETURN, RIGHTS, 
RND, RUN, RUNM, SAVE, SAVEM, SCREEN, SGN, SIN, SOUND, 
SPACE$, SQR, STOP, STR$, STRINGS, TAB, TAN, TIME$, TIME 
ON;OFF; STOP, VAL, VARPTR. 
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seems to suffer less from “access flicker’ 
than the 80 column displays now 
becoming available. Naturally it is not as 
fast as a video display, and in fact typing 
at moderate speed can outrun the 
display (although not the keyboard 
buffer). It is a strange experience at first 
to finish typing a line and then watch as 
the letters appear one by one across the 
screen. 

The Model 100 has an array of graphics 
symbols, Greek characters and special 
mathematical and typesetting symbols 
which can be accessed from the 
keyboard using the GRPH key in 
conjunction with the standard keys. In 
addition the full ASCII character set and 
control codes to be produced from the 
keyboard using the CODE key, and for 
those who prefer a numeric keypad a 
locking NUM key converts letter keys on 
the right side of the keyboard to allow 
fast entry of numeric data. 

On the right side of the Model 100 
console is a power switch, the display 
control mentioned above and an input 
for 6V DC from a plugpack adapter. A 
socket for the connection of a bar-code 
scanner is on the left, while the rear has 
a reset button, RS232C connector, a 
Centronics standard parallel printer 


Tandy’s Model 100 portable computer comes with five built-in programs and the capacity to store many more files. 


connection and a connection for a 
cassette recorder. The serial interface is 
a standard 25-pin D-type connector 
while the printer port connection 
consists of two rows of pins on 2.54mm 
centres and requires a special purpose 
printer cable. Underneath the console is 
a plastic cover which conceals a 40-pin 
expansion connector and a socket for 
additional ROM, the battery 
compartment and a power switch for the 
separate Nicad batteries which power 
the memory of the Model 100. Normally 
this switch is in the On position, even 
when changing the main batteries. 
Switching it off will clear the entire 
memory. 


Processor and memory 

The Model 100 is based on the 80C85, 
a CMOS (low power) version of the Intel 
8085. Except for differences in interrupt 
handling, the machine language for this 
processor is identical to that of the 8080 
so additional software should quickly 
become available. Clock speed is 
2.4MHz, giving the Model 100 a 
respectable performance, and memory 
can be expanded in increments of 8K to 
a maximum of 32K available to the 
programmer. 


To conserve the batteries an automatic 
power-down feature will switch the 
computer off after 10 minutes without a 
keyboard entry, unless a program is 
running. Ten minutes is the default — 
from Basic the period can be set 
anywhere from one minute to around 22 
minutes. 

When first switched on, the Model 100 
displays a menu of built-in software and 
existing user files (if any), the date and 
time and the amount of memory 
remaining. Files may be of one of three 
types, identified by two letter extensions 
following the six character file name. 
Basic programs are suffixed with a .BA, 
data and word processor files with .DO 
and machine language programs with 
.CO. A particular file is activated by 
moving the cursor over the file name 
and pressing Enter, or by typing the 
name of the required file in response to 
a prompt on the bottom line of the 
menu display. 

If the user has previously stored a file in 
memory two options are available. To 
activate a Basic program, for example, 
the user can activate Basic and load the 
file in the normal way, or move the 
cursor over the file name of the program 
and press Enter. Initiating a Basic 
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program in this way automatically 
activates the Basic interpreter, while if a 
data file is selected the word processor, 
TEXT, will be activated. 

The address filing program and 
appointments scheduler cannot be 
entered unless a file of names and 
addresses or appointments information 
respectively has previously been created 
with the text editor and stored under the 
name ADRS.DO (for addresses) or 
NOTE.DO (for appointments). 


Model 100 Basic 

The Basic of the Model 100 has some 
similarities to that of other TRS-80 
machines — not surprising, since all are 
from the Microsoft stable — but includes 
additional capabilities in keeping with 
the special requirements of the 
integrated software system. 

Model 100 Basic is especially strong on 
interrupt handling and input/output, with 
full support for the serial and parallel 
ports, function keys and clock/calendar 
of the portable. Other statements 
control the power supply, and it is 
possible to write a program which 
actually turns off the computer, and to 
specify that execution will continue 
when power is restored (the POWER 
OFF, RESUME statement). By using the 
statement IPL a program can also be 
made to run automatically when the 
computer is switched on. 

The function keys of the Model 100 are 
supported by statements which allow 
each programmable key to be 
associated with a string of up to 15 
characters, as in; 


KEY1,“2DATE$”+CHR$(13) 


Once this statement has been 
executed, pressing function key F1 is 
equivalent to typing the definition and 
will display the current date. The 
question mark is equivalent to the PRINT 
statement and CHR$(13) is the carriage 
return character which activates the 
definition. The statement KEY LIST will 
display the current definitions of all eight 
function keys. 

The function keys can also be used to 
create a processor interrupt and re-direct 
the flow of program control. Key 
interrupts are enabled by the statement 
KEY ON and associated with particular 
subroutines by the ON KEY GOSUB 
statement, which is followed by up to 
eight line numbers. Function key F1 will 
direct the program to the first line 
number, F2 to the second line number 
and so on. 

The clock and communications ports 
can use interrupts in the same way, so 


that, for example, ON TIME$=“time” 
GOSUB (line) will jump to a subroutine 
when the time matches that set in the 
statement. ON COM GOSUB, on the 
other hand, causes a branch to a 
specified subroutine whenever incoming 
data is detected at the RS232C port. 

Basic is also fully integrated with the 
other software of the Model 100 and can 
read and write data files created and 
edited by the TEXT word processor. 
Input and output can also be re-directed 
between a cassette recorder, RAM and 
the communications port or output sent 
to the parallel printer under program 
control. The default for I/O operations is 
the battery-backed up RAM of the 
machine, so that, for example, SAVE 
“Prog1” will store a Basic program in 
memory, adding its name to the menu 
which appears on start-up. 
SAVE“CAS:Prog1” will store a program 
on the external cassette recorder, and 
SAVE“LPT:Prog1” will send the program 
to the parallel printer. Other options 
are LCD (for the screen) and COM 
(send a program via the RS232C 
communications port). 

At any time the Basic statement MENU 
will return the user to the initial menu of 
options shown on power up. 

An unexpected feature of the Model 
100 is its support for graphics and sound 
effects. The LCD screen can be 
considered as a matrix of 240 x 64 points 
and individual pixels turned on and off 
with the statements PSET and PRESET. 
The LINE statement is also available to 
allow lines to be drawn between 
specified points, or with the options B 
and F, to draw boxes on a specified 
diagonal with an optional fill. In addition 
to graphics there is an array of screen 


formatting and PRINT statements 
including PRINT@ and PRINT USING, 
allowing total control over the screen 
display. 

Sounds are specified with the 
statement SOUND freq, time, which will 
produce a tone of the specified 
frequency for a set period. The 
frequency parameter must be between 0 
and 16383, providing a five octave 
range, while time is specified in 
increments of 1/50th of a second. The 
BEEP statement simply produces a fixed 
tone, while SOUND ON/OFF is available 
to activate a tone to indicate the 
progress of program loading from a 
cassette recorder. 

Machine language routines can be 
executed with the statement CALL, 
which jumps to a machine language 
routine at a specified address and allows 
two parameters to be passed. PEEK and 
POKE are available for direct 
manipulation of the Model 100’s 
memory, and VARPTR can be used to 
locate the address of a_ particular 
variable for use with machine language 
programs. Machine code routines can 
also be saved and loaded from cassette 
or RAM with the commands SAVEM and 
LOADM, or loaded and run 
automatically with RUNM, but as yet 
there is no monitor program to allow 
easy entry of hexadecimal codes. 

Error-trapping is provided with the 
statements ERL (returns the number of a 
line in which an error appears), ERR 
(returns the error code), ON ERROR 
GOTO and ERROR (which allows an 
error to be simulated when testing a 
program). 

Program editing is not as_ straight- 
forward as in previous TRS-80 


TRS-80 Model 100 specifications 


Processor 


Up to 32K in 8K increments 


Parallel printer port, RS232C serial port 
Cassette recorder 

Bar code scanner 
Expansion interface 

56 keys, typewriter style 
Liquid crystal 

40 x 8 lines text 

240 x 64 graphics 
Single voice 

Five octave range 
Microsoft Basic 

Text editor 
Communications 
Address filing 

Schedule filing 

Excellent 
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eee eal 
SOME AT COST! 
SOME BELOW COST! 


High Quality 
$100 Bus 


Fully gold-plated 
edge connector 


> Jor toys 
& hobbies 


"P/N CR 12100DS 


$3.13 


P/N EP 610T 16 


6 Volt Rechargeable 
1 Ampere Hour lead 


acid gel $9 ll 


batteries EACH 


16 Pin Progra 
header 


mmable 


P/N ROX 100 


5() cents 1 MZ. $430 
| each COST 1:30. 


Mail order welcome. 
Add 10% for postage. 


Sales tax not included 


The Ampec Trade Sho 
No. 1 Wellington Steet, AI RZ > 


Rozelle, N.S.W. 2039 7 ee le 
PHONE: 818 1166 The absolute in peripheral thinking. 
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computers. First of all, typing EDIT (line 
number) puts the user in the word 
processing mode, with the specified line 
appearing at the top of the screen. 
Editing is then performed by using the 
word processing functions to insert and 
delete characters etc. Pressing ENTER 
however will not return the user to Basic 
but simply inserts a carriage return in the 
line being edited. To return to Basic it is 
necessary to press F8, the function key 
normally defined as “menu”. If the edited 
line is now acceptable to Basic all is well 
and programming can continue. If the 
line is still in error the message “TEXT ILL- 
FORMED” will be displayed. 

Unless otherwise specified arithmetic 
on the Model 100 is double precision 
with values ranging from 10” to 10°° 
and 14 significant digits. Single precision 
(six significant digits) and integer 
arithmetic can also be specified. 


Word processing with the 
Model 100 


The text editor built into the Model 100 
is one of the machine’s best features. 
While 40 columns by eight lines of text 
may seem to be a limited display, in 
practice it works quite well on a 
paragraph by paragraph basis while the 
cursor control keys allow speedy access 
to other parts of a large document. 
Normally the cursor control keys move 
one character space at a time, but can be 
used in conjunction with the SHIFT keys 
to move word by word and to the top or 
bottom of a particular screen of text or 
with the Control key to move to the 


beginning or end of a line, or vertically to 
the beginning or end of an entire file. 

The Backspace key by itself will delete 
the character to the left of the cursor and 
DEL (Shift-BKSP) deletes the character 
under the cursor. All keys (including the 
cursor controls) automatically repeat 
after being held down for a fraction of a 
second. 

Large alterations of text are assisted by 
the “cut and paste” features of the 
editor. To move a section of text from 
one location to another, for example, 
the procedure is to mark the start of the 
text with the SELECT key (F7) and then 
move the cursor to the end of the 
passage to be selected. Text between 
the selected start and the cursor position 
is displayed in inverse to verify the 
operation. After a section of text has 
been marked it can be copied (F5) or 
transferred (F6) into a “paste buffer” and 
reinserted in the text at any location by 
moving the cursor and pressing the 
function key labelled “PASTE”. The 
difference between a copy and a transfer 
(called CUT in the manual) is that COPY 
leaves the original text undisturbed while 
CUT deletes the originally selected text 
from the document. Text from the paste 
buffer can be used repeatedly 
throughout a document until it is over- 
written by a subsequent CUT or COPY 
operation. 

Also available is the FIND command, 
activated by pressing F1, which prompts 
for a text string and searches the file for 
each occurrence of that group of 
characters. As with all function and 
cursor control keys the operation can 


also be initiated with a Control-key 
combination, a useful feature when the 
Model 100 is connected to a larger 
system. Control keys also activate some 
additional functions, allowing the 
insertion of printer command codes in 
text (Control-P) and the addition of a 
carriage return/linefeed to text lines 
(Control-M). 


Limited print formats 


The one limitation of the Model 100 
text editor is the narrow range of print 
formatting commands. One_ function 
key, labelled PRINT, serves either to 
print the contents of the screen on a 
parallel printer or (used with SHIFT) 
prints the entire file. Screens are printed 
exactly as they appear, in eight lines of 
40 characters each while SHIFT/PRINT 
first prompts for’ a line length and 
formats the text accordingly. There is no 
way of printing part of a file which 
crosses two screens — printing is all or 
nothing. 

Text files can however take advantage 
of I/O redirection and can be saved and 
loaded from RAM or a cassette recorder 
or sent via the RS232C port to a larger 
system, using either a modem or a direct 
serial link. Once transferred to a large 
computer the full range of print 
formatting commands of that system 
could of course be used on the file. 

Since Model 100 Basic can also read 
and write data files it would also be 
possible to create text formatting 
programs in Basic and overcome the 
limitations of this aspect of TEXT. 


The 40 character by 8 line LCD screen displays large, clearly readable upper and lower case characters. 
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DATE LABEL 


Psa T 


As well as word processing and 
program editing, TEXT must be used to 
create ADRS.DO and NOTE.DO files 
required by the address list and 
scheduling programs. 

Using the address filing program (called 
ADDRSS) requires the creation of a data 
file with the name ADRS.DO with the 
text editor. Once the file is created it can 
be searched with the commands Find 
and Lfnd (F1 and F5). Find searches the 
entire file for a match to the string 
specified and displays the result. 

ADDRSS is a rudimentary program. The 
data file is searched from the position of 
the cursor to the end of the file in its 
entirety rather than field by field, so that 
for example, “Mr Jones” and “Jones 
Street” both match the string “Jones”. 
Capitalisation does not seem to matter — 
“smith” and “SMITH” are reported as 
matching strings — but this is 
unimportant in this application. 

The SCHEDL program works in exactly 
the same way as the address organiser, 
using a file called NOTE-DO and the 
command Find and Lfnd to search for a 
specified string. In spite of the name the 
program does not take advantage of the 
clock/calendar feature of the Model 100 
and while useful as a general-purpose 
filing program will be disappointing to 
those expecting an appointments 
manager or reminders of important 
dates. Any competent programmer 
could do a better job, given the power 
and features of the system and no doubt 
many will. 


Communications 

The Model 100 communications 
program, TELCOM is both versatile and 
easy to use. TELCOM is entered from the 
menu and operates in one of two 
modes; an “entry” level which allows 
communications parameters to be 
specified, and the terminal mode itself, 
activated by pressing F4. 

The entry mode allows the selection of 
data transmission rate (nine standard 
baud rates from 75 to 19,200bps), word 
length (6, 7 or 8 bits), parity, number of 
stop bits and handshaking status. The 
default mode is 300 baud, 7 bits, no 
parity and one stop bit, as used by the 
majority of bulletin boards and dial-up 
services. 

In the terminal mode operations are 
selected by pressing various function 
keys. Full or half-duplex operation can 
be selected and data displayed as it is 
received or stored in a RAM file for later 
use. Optionally, incoming data can be 
echoed to a parallel printer, and files can 
also be transferred to the host system. 
Some users of this feature have reported 
problems caused by the fact that the 
Model 100 does not transmit a line feed 
character with a carriage return. Many 
bulletin boards expect each line of data 


to be terminated by a line feed/carriage 
return pair, and special formatting 
programs would be required to use the 
Model 100 successfully with such 
services. 

This difficulty aside, TELCOM makes 
the Model 100 a simple, compact 
terminal for communication via a 
modem or an RS232C link. Apart from 
use as a portable computer terminal the 
communications capability also makes 
the machine ideal for transferring data 
between otherwise incompatible 
systems and other users have discovered 
the advantage of entering data in the 
field and later transferring it to a larger 
computer for storage, formatting, and 
printing. 


In conclusion 


Who will use the Model 100? First of 
all, it must be said that for mathematical 
calculations and other applications 
where the large text display and full- 
sized keyboard is not required the Sharp 
PC-1500 or similar Tandy pocket 
computers are quite sufficient. Using the 
Model 100 solely for these applications 
would represent “overkill”. 

Where the Model 100 really shines is in 
text processing and communications. 
The full keyboard, 40 character by eight 
line display and integrated software 
really come into their own here, while 
the availability of a terminal mode makes 


nea e 


volume printed circuit board work. 


2 speeds — 8000 rpm and 12000 rpm. 


Suitable for drills No. 8Q-%in. 
Machine vice included. 


PRICE (INCLUDING DELIVERY) 


$198.00 


(plus 20% sales tax if applicable) 
Also available — six-speed model 850-3100 


rpm at $198.00 (del incl) 


the Model 100 an ideal mobile adjunct 
to a larger computer system. 

At the moment however the features 
of the Model 100 are under-utilised by 
the existing software. The TIME and 
DATE functions could be put to much 
more extensive use and print formatting 
is limited, but in spite of this the Model 
100 may be the wave of the future. 
Programs from Tandy and independent 
software suppliers will become available 
as the Model 100 comes into wider use 
but already the potential is evident. 
Tandy has gone a long way towards 
translating the writer’s dream into reality. 


Prices and expansion 


Compared to “pocket computers” the 
Model 100 is an expensive machine. 
Considering the wealth of features 
though, and comparing the price with 
portables such as the Epson HX-20 and 
the NEC PC-8201 gives a_ truer 
perspective on the price. A Model 100 
portable computer with 8K of RAM costs 
$1099. Memory expansion is relatively 
expensive at $169.95 per additional 8K 
of RAM, but a second version with 24K 
of RAM already installed is priced at 
$1399. Adding the memory to bring the 
Model 100 up to its full 32K means that 
the machine reviewed here costs 
$1568.95. A parallel printer cable to suit 
costs $24.95. 2 


~~ 
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Specifically suited for high quality — high 


To: MELBOURNE MACHINE CO (SALES) PTY LTD 
51 Queensbridge St, South Melbourne, Vic (03) 61 2911. 


Please send me brochure 


| wish to order............... 


My cheque/order form is enclosed 


Please debit my Bankcard No..... 
NAME. occs-wkcs Are eH tae Oe BEES 


Signature: 2.62.5 sees eee ewwis 


goo e gg Bankcard expiry... . 
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CHECK YOUR LOCAL STORE FOR EXTENDED TRADING HOURS OVER CHRISTMAS 


UCIBEATABLE KIT VALUE 


Jaycar & Electronic Agencies 


“Blueprint” 5000 preamp 


Cav KE4202 


FEATURES 

@EXTREMELY CLOSE TRACKING 
TO RIAA PHONO EQ 

@GOLD PLATED CONNECTORS 
ON ALL INPUTS 

@ENGLISH ‘LORLIN’ LOW NOISE 
SELECTOR SWITCHES 

@LOW NOISE 1% 50ppm METAL 
FILM RESISTORS USED 
@TINNED FIBREGLASS PCB's 
@LOW CAPACITANCE SCREENED 
CABLE USED THROUGHOUT 

@QUALITY 1C SOCKETS 

@SPECIAL REAR PANEL 

@MULTICOLOURED RECTANGU 
LAR LEDs USED 


5000 SERIES 
GRAPHIC 
EQUALISERS 


SOCKETS 
PROVIDED 


FUNCTIONS 

@MOVING COIL INPUT 
@MOVING MAGNET (DYNAMIC 
CART) LINE OUT, MONITOR OUT 


@MODE SWITCH. STEREO 
BALANCE CONTROL 


@INPUTS (2 OFF) 

@ TUNER INPUT 

@AUX INPUTS (2 OFF) 
TAPE INPUTS (2 OFF) 
@INPUT LEVEL CONTROL 
@ TAPE OUTPUTS (2 OFF) 
@400H: CALIBRATION 


MONITOR VOLUME CONTROL 
OSCILLATOR 
@\ ED AVERAGE (VU) & PEAK 


@LEVEL METERS 4848 TO +9dB 


5000 POWER 
AMPLIFIER 


REF ET! 
JAN/MARCH 198) 


SPECIFICATIONS 


Cat KE4200 Stgnal-toNows: 10208 


BLACK MONOLITH 


Boost/Cut: 1408 (2808 AUSTRALIAN (NOT HONG KONG) 
un ea a e towel) MADE ~ SPECIAL BUILT RACK 
Distortion: 100+ 0 OU7% 


Resoons 
12Hz  1O5kHz to 148 


CABINET ~ QUALITY!!! 
Cat KE4204 


$199 each 


TkHz 0. 007% 
10k Hz 0.008% 
(omentatiy irepective of 
cut oF boost) 
Current consumption (DC) 
Approx 100m A @ * 15V 
(Requires OV AC CT) 
Output short-cireust proof, 


value 
ONLY $319 


SAVE A FORTUNE! 


LOW COST DIGITAL 
MULTIMETER KIT 


Ret EA March 1983 (Tha month) 
Almost everyday we are asked for a multimeter 
1. Up Until now we thought thet it was just 
not worth ng the fine low cost 

alable The OP 2010 


Set of test 

probes to “LEARN 

Probe to ELECTRONICS 

suit Cat AND END UP 

ONLY $2.50 WITH A USEFUL 

Eveready 216 (red) _ PIECE OF 

OV Battery Cat. SB2. 

ONLY $1.40" * TEST GEAR IN 

He DP20 it Ca TAGE AND CURRENT RANGES 

* ONLVMe iaen tle ahi be: Meastione the sa wuik: Ween dite. ta 
veier Sas meeceiss vectors, @e_ sew tromiater Oe 


SPECIFICATIONS 


Function fis.d 


remove any dc component 


Resolution Acauracy Protection 


Volts 
(d.c.) 2 Imv 1%" 1 digit 50QV for 200V.  100mV_— 2% "S digit 
20V 10mv 1%" I digit one mnute 500V wv 2%*5 digtt 
200V —-100mV— 1%" 1 digit Current 2mA 1A 2%'5 digit 1A/250V 
500V Ww 1% 1 digit lac) 20mA = 10uA 
Current 2mA WA 1%" 1 digit 1A/250V 200mA 100uA 
(d.c.) 20mA 100A, 1%" T digit 2000mA 1mA 
200mMA 100uA =: 3%" T digit Resistance 2K 1 260V 
2000mA 1mA 5%" 1 dight 20K 10 ms 
Volts (a.c.) 2V Imv 2%°5 digit 500V for 200K 100 
20V 10mV 2% "5 digit one minute 2000K 1K % 
Diode Test 2V Imv 1%" 1 digit 260V r.m.s 


AMAZING 


VALUE 839-95 
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Lyrebird Piano Kit 


GREAT NEW FEATURES!! 
FREE! A stand (like the one illustrated but not exactly 
the same) Worth around $50 but yours at no extra charge 
with each 73 or 88 note kit 


REF: EA 11/81-1/82 


FREE! A soldering iron (worth around $19). Yours to PICOTONE 
keep to give years of faithful service after you have com (sB'NOTE} 
pleted your Lyrebird. (BB note only) VERSION 


FREE! A 200y roll of solder You wil need some to $589 
build the Lyrebird but there will be plenty left over for 
other projects. (73 & 88 note versons) 

FREE! Quality IC sockets provided in both kits 


REMEMBER!! THE LYREBIRD OUTPERFORMS READY BUILT 
PIANOS COSTING UP TO THOUSANDS OF DOLLARS MORE. WHY 
PAY MORE WHEN YOUR CONSTRUCTION KNOWLEDGE CAN 
SAVE YOU A FORTUNE? 


The stand that we provide 
for the piano kit is not the 
same as the one shown in 
the illustration. 


88 NOTE VERSION 


$589 
73 NOTE VERSION 


$475 
Musicolor IV 


KE3025 $89.90 


MUSICOLOUR IV 
eoeee 


: JAYCAR KITS ARE THE 
BEST AND COST NO MORE 


Digital DelayLine 


The Digital Delay Line is designed to produce a huge variety of 
electronic effects. It works very well but the amazing thing is the low 
low price! The effects depend on the time delay selected and some of ON LY 
those included are: Phasing, Flanging, Chorous, ADT (Automatic 


Double Tracking), Echo, and Vibrato. The delay time can be varied 
from 0.32ms to 1.6 seconds! Because the signal is stored in digital 
form there is, unlike analog systems, no degeneration of the signal 
with time and unlimited repetition is provided by use of the freeze 
control 


All the controls mount directly upon PCB's to eliminate wiring 
COMPLETE 


and to further simplify construction the main board is ‘plated 


through’ i.e. there are no wire links or link-through pins. The whole 
of the memory whether for the basic 400ms machine or the fully 
expanded 1.5 second model all fits on the main board. The cabinet 
which is tree standing but also suitable for 19°’ rack mounting, is 
fully finished to a very high standard. The panel is deep blue whilst 
the cover is psrayed with a durable black enamel. The kit is avail 
able for only $449 — compare that with inferior uints that can cost 
over $2,000!! 
Cat. KJ-6621 


400ms VERSION 
NOW IN STOCK!! 


BBD EFFECTS BOX 


Fantastic low-cost instrument using the versatile MN3001 Bucket 
Brigade Delay Line to achieve brilliant sonic effects. Now you can 
emulate the commercial rock groups with Phasing, Flanging’ Reverb 
and Echo. The Jaycar kit includes all components INCLUDING IC 
sockets and the TU-04 box. (Not cut down but this is easily done) 
Jaycar has a specially built cabinet for this kit with all holes pre 
punched etc., at only $10 extra but only if you buy the original 
kit from us. Available as a separate item for $29.50. WHEN THE 
KIT 1S PURCHASED WITH THE DE-LUXE CASE THE TU-04 
CASE WILL NOT BE SUPPLIED 


Special cabinet 
to suit $10.00 
Cat. HB6445 


COMPLETE 


KIT Cat. KE1522 


$79.00 


METAL TUNING 
GANG 


A scarce commodity now! Made in Australia, 2 
gangs (OSC & RF) gangs can be paralled. (Total 
approx. 160pF). High quality with %" brass 
shaft. Measures 30 x 40 x 30mm. 

Worth well over $4.00 


Cat. RV-5740 ONLY $1.00 


QUALITY PHILIPS (?) 
6” ROUND SPEAKER 


It says Philips on the back but we're not sure! 
8 ohm 4 watt. A bargain whether Philips or not. 
Cat. AE-8156 
NORMALLY $6.95 
THIS MONTH ONLY $3.95 
SAVE $3.00 


DEFINITELY FOSTER 
BRAND 8” SPEAKER 


This widerange unit is ideal for replacement 
purposes. Features large magnet. 8 ohm imp. 
Cat. AE-8146 

NORMALLY $4.95 


INLINE IGNITION 
SUPPRESSOR 


Inline ignition suppressor. Simply cut HT lead 
and screw into place. 
NORMALLY $0.75 each 
THIS MONTH $0.40 each 
High quality unit made for the RAAF!! 
Cat. AE-8905 


MATCHING SPARK 
PLUG ADAPTOR 


Matching spark plug suppressor also made for the 
RAAF. 7 
NORMALLY $1.00 


THIS MONTH $0.50 each 
Cat. AE-8909 QTY LIMITED 


MAINS ROTARY 
SWITCH 


WERE $0.95 EACH 
NOW $0.50 EACH 


Quality Australian 


QUALITY ENGLISH 
MADE ARCO TOGGLE 
SWITCH 


GENUINE 250V @ 3A with uncommon (but 
handy) screw terminals. SPST configuration 
Cat. SE-0660 
NORMALLY $1.95 each 
THIS MONTH ONLY $1.00 each 


GLASS BREAKAGE 
DETECTOR 


High quality unit can be configured either N.O. 
or N.C. Self adhesive pad attaches to glass. Only 
30mm diameter! 
NORMALLY $9.95 each 
THIS MONTH ONLY $8.95 each 


ALARM STICKERS 
Buy in bulk and SAVE! 


NORMALLY $1.00 each 
Buy 10 for $0.75 each and put one on every 
window in your house or car. 
Cat. LE-8500 
1-9 — $1.00 each 
10 + — $0.75 each 


10’’ ELECTRIC 
GUITAR SPEAKER 


$29.95 


Quality Pioneer brand check the specs! Check 
the price!! 


HURRY 
8 ohm 
1% (inch) 
60 WATT (RMS) 
80Hz 
98 (dB/W) 
80Hz - 7,000Hz 
61,100 Maxwell 
8,300 Gauss 
1,540 gm 


Impedance 

Voice Coil Dia. 
Power Rating 
Resonant Frequency 
Sensitivity 
Response 

Total Flux 

Flux Density 

Net Weight 


WARNING 


made SPDT 
Cat. SR-1280 


THIS MONTH ONLY $2.95 
ONLY 100 UNITS IN STOCK 


SE 


Note: No specific alarm system is shown — 
further confusing potential theft. 


ELECTRONIC 
ALARM FITTED 


AND 


cost IC inserters 


Up until now these have cost a fortune!! 

Features: 

— CMOS SAFE conductive plastic 

— Exclusive bent pin alignment guides in 
handle . 8 to 40 pins. 

— Ground strap can be connected. 

— One hand operation. 


crystal ee 
Cat. No Model Description Normally NOW if 
TH1810 GIT820 8 — 20 pin $5.95 $4.16 ff 
Clock TH1812  CIT22 22 pin $6.50 $4.55 4/ 
TH1814 CiT2428 24 — 28 pin $6.95 $4. 86; 


BGIROVeTIent TH1816 CIT3640 36 — 40pin $8.95 $6.26 
EXTRACTOR L 


2 . ; TH1818 ET480 
Deceptively simple looking 
device. One piece metal $2.95 
‘construction. 8-40 pins NOW $2.06 


8 
CHANNEL 
MIXER 
KIT 


® 

115 VOLT 
“COMPUTER 
FANS 


GREAT 
VALUE! 


. $44 


We have made a scoop purchase of computer grade Box Fans 

They measure a standard 80 x 80 x 40mm. But there's a catch! 
They are only available in 115V! 

Great if you are making equipment for export to the USA — or 
use 2 in series! No problem! 

Cat. YX-2508 


Ref: EA March/April 1983 
This great 8 channel ‘live’ mixer is perfect 
for bands, churches, theatre groups, home 
recording, disco etc. 

Each input channel accepts either micro- 
phone (balanced) or line (1V) levels. Power- 
ful equalisation foldback effects facilities are 
provided. The left and right master channels 
can drive balanced or unbalanced lines with 
5 band ‘graphic’’ equalisation. Separate 
foldback and “‘effects’’ are provided. ‘’ 

The unit can be rack mounted or housed in a 
cangole chassis (which accommodates the 
power supply). Attractive wooden end- 
pieces finish the console to form a profes- 
si onal Jooking unit 

Complete 8 channel mixer 
(19° rack mount) Cat. KJ6504 


— Very compact and reliable 

— Self-starting one-second stepping motor has strong torque 
- Powered by 1.5V AA battery that lasts for a year 

- Supplied with two sets of hands, one short and one long 
— +15 second/month accuracy 

— 56mm square, 15mm deep 

Complete with data sheet, instructions and wall hanger bracket. 


ONLY $14.95 


WHAT'S 
UP 
DOC? 


Are the “rabbit ear’’ antennas on the back of your portable 
TV broken? You know those ones that are telescopic and 
have ball-swivel joints. 

We have genuine ‘HMV’ factory spares that will fit other TV’s 
Apparently they are almost industry-standard components. 


Each unit comes with a short length of lug-terminated 300 $495.00 


ohm ribbon. Console mount chassis, power supply and 
We have a small job lot available at only $7.95 each. wooden end pieces 

ONLY 220 SETS AVAILABLE. $ 95 Cat. KJ6505 $98.00 
Cat. AA2005 $795 You end up with a$1500+ unit for under $600 


Ja Car Incorporating NUMBER 1 FOR KITS 
POST AND PACKING CHARGES 

ELECTRONIC AGENCIES $5 — $9.99 ($1.50) $10 = $24.99 ($3.20) 

25 — $49.99 ($4.50) 50 — $99.99 ($6.50) 
SYDNEY SHOWROOMS $100 — $198 ($8.00) Over $199 ($10) 


‘Free INSURANCE for Road & Registered Post over $200’’ 


NERY ORISSTREE). iPHONE: (02) ZO8:0886 eee aes All heavy or bulky items (over 20kg.) sent Comet Road Freight $12.00 anywhere | 
CARLINGFORD REX 712298 in Australia. 
Cnr, CARLINGFORD & PENNANT HILLS ROAD ~ PHONE: (02) 872 4444 SHOP HOURS CARLINGFORD, CONCORD & HURSTVILLE aa 
Mon — Fri 9am — 5.30pm: Sat — 9am — 12pm: Thurs night 8.30pm 
CONCORD SHOP HOURS SYDNEY BANKCARD 


115 — 117 PARRAMATTA ROAD - PHONE: (02) 745 3077 
HURSTVILLE 121 Forest ROAD - PHONE: (02) 570 7000 


Mon — Fri 8.30am — 5,30pm. Sat — 8.30am — 12pm: Thurs night 8.30pm 
MAIL ORDERS AND CORRESPONDENCE: BOX K-39 HAYMARKET, SYDNEY 2000 Via Your Phone 
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Making printed circuit boards for your own designs or for 
projects described in this and other magazines can be very 
Satisfying. With new techniques and products the process 


is simple, clean and efficient. 


There are a number of methods 
available to the constructor who wishes 
to make his own printed circuit boards 
(PCBs) but this article will focus on the 
methods used at Electronics Australia to 
produce project prototypes. Except for 
the scale of production the techniques 
involved are essentially the same as 
those used in commercial electronics 
manufacture, using photographic 
processes. 

Although the materials described here 
cost more than etch-resistant inks and 
paints, the higher cost can be justified by 
the advantages of the dry resist process. 
Artwork processed as a photographic 
film can be used repeatedly, producing 
consistent results with a minimum of 
mess and fuss. No special skills are 
required once the initial PCB pattern has 
been created, making the method ideal 
for small manufacturers and hobbyists. 

After the design of a circuit has been 
finalised the first step in making a printed 
circuit board is to create the artwork 
representing the PCB pattern. For this 
purpose we use actual size adhesive 
tapes and IC pads, such as those made 
by Bishop Graphics and the Japanese 
Izumiya company. These are rubbed 
down in the required pattern on a sheet 
of transparent plastic to produce a 
positive image, with areas of copper 
represented by tapes over the clear 
plastic. 

The next step is to transfer the circuit 
board image to film to create a 
permanent copy of the artwork. Artwork 
created with tapes and _ adhesive 
materials are not suitable for multiple 
use Or permanent storage as the tapes 
tend to come adrift in time. 

To create a film copy of the artwork, 
UV sensitive photographic material is 
used. When the taped copy is clamped 
together with a suitably-sized piece of 
3M Reversal Film type 8007 and exposed 
to ultraviolet light a negative image is 
created, with areas of copper 
represented by clear film and areas of 
opaque, film representing those parts 
which must be etched clear of copper. 

In researching this article we used a UV 
light box from Kalex. This professionally 
produced box uses four UV tubes and is 


fitted with a slide-out drawer and 
shelving to permit exposures to be made 
on one of two levels to cater for the 
different properties of photosensitive 
films, copper-clad board and 3M 
“Scotchcal” materials. 

An exposure time of 10 seconds is all 
that is required to transfer the artwork 
image to the sensitised film, although if 
in doubt it is best to over-expose rather 
than under-expose the material. 
Following developing in a chemical bath 
the film produces a high contrast 
negative ready for use in exposing a 
sensitised copper-clad board. Of course, 
before the image is developed, futher 
exposure to UV light can mar the image. 
For this reason the film must not be 
exposed to sunlight or fluorescent tubes, 
although a low-wattage incandescent 
lamp can be used in the work-room as 
dark-room conditions are not required. 
The black plastic bags used for shipping 
the sensitised films are ideal for 
temporary storage and transport of films 
between exposure and developing. 

Once transferred to film the artwork 
can be usd to create as many printed 
circuit boards as are required. A special 
type of copper-clad board coated with 
UV light-sensitive etch resist is used here. 
Called “Riston” (trade name) board, this 
material is exposed to ultra-violet light 
through the negative produced in the 
previous stage. Again the Kalex light box 
can be used, although the optimum 
exposure time for the Riston board is 
slightly longer at around 90 seconds. 

When treated with the developer, 
areas of the resist exposed to ultraviolet 
harden and become impervious to the 
effects of the etching chemicals while 
unexposed areas are not affected. 

As supplied the Riston board is 
covered by a protective plastic film 
which should be left in place during 
exposure and removed before the board 
is developed. For best results the board 
should be left for around 15 minutes 
between exposure and developing to 
allow the chemical coating to stabilise. 

A pool of developer sufficient to cover 
the board is all that is required (say about 
a dessertspoonful for an average board), 
although additional developer can be 
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Making PCBs in small 


added during the process. Kalex supply 
their own brand, either in a concentrate 
ready-to-use 25% solution. 


When developed the copper areas of 
the board take on a dark blue colour. 
This is the etch resist which will prevent 
these areas from being affected by the 
etchant solution. A properly exposed 
and developed board should have 
copper areas which are hard and 
resistant to scratches. If the exposed area 
is soft it is most likely that the exposure 
time was insufficient and there will be a 
loss of definition in the finished board. 
Over-exposure, on the other hand, will 
enlarge the PCB tracks and close up 
small hole patterns, leading to problems 
when the board is etched. 

After treatment in the developer bath 
the board should be washed in running 
water to remove all traces of the 
developer. Etching is the next step. Any 
of the commonly available etchants can 
be used, including ferric chloride or 
ammonium persulphate, can be used 
here. Both are poisonous and corrosive, 
and in addition ferric chloride will 
discolour fabrigs and other materials it 
contacts. 

Etchants are usually sold in powder 
form and mixed as required. Plastic 
containers should be used for etching as 
the chemicals will attack metal. Between 
uses all solutions should be stored in 
clearly labelled bottles. Warming the 
solution or mixing the powder with hot 
water will reduce the etching time. 


Commercially available etching tanks 
use racks to hold the boards and a pump 
to circulate the etchant to reduce the 
time taken for the etching process. Kalex 
make two models, one a full-featured 
version for mass production and the 
other a simple two-compartment tray 
with supports for PCBs. Vertical 
mounting in this model restricts the size 
of PCBs to approximately 15cm x9.5cm, 
although boards up to 19cm square can 
be etched if they are laid flat in the tank. 

For home and hobbyist use a plastic 
tray is perfectly adequate as long as it is 
sufficiently large to allow the full 
immersion of the required board. 

After etching the board should be 
washed in clear running water to remove 
all traces of the etching solution and the 
hardened etch-resist removed with steel 
wool and methylated spirits. Once the 
bare copper is exposed the board can be 
trimmed to size and drilled, ready to 
form the basis of an_ electronic 
masterpiece! 


quantities 


The Kalex UV light- 
box is designed for 
exposure of 
sensitised film, 
boards and labelling 
materials. 


by PETER 
VERNON 


The Kalex UV light box 


The Kalex UV light-box is intended for 
use in the commercial application of the 
PCB techniques described in the 
accompanying article. It has been 
designed to process 3M Scotchcal, 3M 
I.N.T. labelling materials, 3M exposure 
film and Riston 3000 boards. 

Four Philips T1 O3T UV tubes with a 
peak wavelength of 420 nanometres 
are built into the top of the box for this 
purpose, although the box can also be 
used in other applications where UV 
light exposure is required by fitting 
tubes which peak at lower wavelengths 
if necessary. An “instant start’ feature 
ensures that the tubes come on 
immediately, without flickering, as 
Kalex have eliminated the starters and 
provided transformers to preheat the 
tube filaments. 

The light box measures 42.8 X 78.8 
xX 29cm (W X D X H) and is finished in 
wood grain veneer. The artwork or PCB 
to be exposed is placed in a drawer 
which slides in and out of the box and 
held in place by a plate of glass ona 
foam rubber backing surface. Materials 
with dimensions of up to 55 by 26cm fit 
comfortably in the box. 

Two intensities of exposure are 
available since the sliding drawer can 
be fitted on one of two levels created 
by internal shelving in the box. The 
upper level places the artwork about 
10cm from the UV tubes, but requires 


the sliding drawer to be fully removed 
from the box and turned upside down 
before re-installation. Both sides of the 
bottom surface carry foam backing, but 
the removable glass sheet must be re- 
located, a process that would be 
simplified if it was fitted with some sort 
of lifting handle. 

On the front panel of the drawer is a 
dial for setting the mechanical exposure 
timer, a toggle switch controlling power 
to the tube filaments and two indicator 
lights; “power on” and ‘exposure in 
progress’. Mains power is controlled 
by the switch on the wall socket as 
there is no mains power switch on the 
light box. A microswitch in the cabinet 
ensures that the UV lights cannot be 
switched on with the drawer open. 

The timer is a mechanical type with 
the dial marked with numbers from O to 
6 and graduated in tenths. A separate 
timming control sets the overall range of 
the timer from one of three ranges; 
0-3.6 seconds, 3-60 seconds and 
36-720 seconds. A small screw-driver 
is needed to make this adjustment, 
although we found that once set on the 
60 second range further adjustment 
was not required when exposing UV 
sensitive films. With the tray on the 
lower level however, from one to two 
minutes is required to correctly expose 
Riston copper clad board, making the 
12 minute range necessary. 
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UV MATERIALS 
@ Riston™ PCB 

@ 3M Scotchcal 

@ 3MINT 


UV PROCESSING 


EQUIPMENT 
KALEX LIGHT BOX 


Autoreset Timer 

2 Level Exposure 
Timing Light 

Instant Light Up 

Safety Micro Switch 
Exposure to 22in x llin 


$395.00 + ST 


DELIVERED 


KALEX “PORTU-VEE” 


@ UV Light Box 
@ Fully Portable 
@ Exposure to 10in x 6in 


$175-00 + ST 


DELIVERED 
— ETCH TANK 


Two Compartment 
Heater 
Recirculation 

(by Magnetic Pump) 
Two Level Rack 

Lid 


$595.00, ST 


DELIVERED 
KALEX “PORTETCH” 


@ Two Compartment 
@ PCB Rack 
@ 16in x 8in x 4in 


$29.95 STI 


DELIVERED 
or 


@ With 200mg Aerosol can 


Positive 20 Photo resist 


$39.95 
5 Jon 
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» Ni YOUR OWN CASINO! 
The Dick Smith 


LUE noulettc Whee! 


Wow All the fun & 

excitement of Las Vegas 

...Wrest Point... even 

Forbes St. Nowyoucan 

have a Compr tely 

random roulette wheel 4 

- without the bias of 7 

commercial units! 

Cat K-2389 ©. 
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See EA May 1983 


Don’t miss out on these =». \ 2 
DICK SMITH BENEFITS: \ Video 
: al 

@ Instructions for all kits are written 3 ‘ 

by professionals, in easy to mas E hi 

understand language. | / n ancer 

@ Kits are laboratory tested to prove VCR's are all the ra ; 

ge. But the quality is often 

that they actually work and all pretty crook. A video enhancer can help 


components are — thoroughly considerably. Build this one and find out- andit 
checked by our Quality Control A . won't break the bank! Don't forget the patch 


Department. . ‘ 
@ We are proud of our kits. We Parabolic over your eye... Cat K-3463 


’ ae 
have built our reputation based on 5 \ H EAR! IM PROVED$ 95 
the alit 1 back every kit we oy . 
Wi dither esciosve 7 day) Microphone HEAR! |_ QUALITY 
satisfaction guarantee A birdwatchers’ ial (either . . 
feathered or skin Aiea \nstisctions VALUE AT FOR ON LY resis 4 983 


tell you how to make your own 
parabola; kit includes mic insert & ONLY 


ry 
. You'll b d h v) 
Se a ai SE $99 N W AEARD! T fi 


See EA CANBE =~ SSS 
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WATTA SUPPLY! Loud Hailer 


100 wattas, that’s watta! 
anee 10A (int) & ioe Agreat new kit for the kids- their own 
Gely Oo 138V dealt 8 > pl t! 6 a loudhailer! With exclusive detachable 
es sod in iter e wane ” ies , horn for minimising feedback, battery 
cae Ck GG, ninrene > 6 | hoider/handie, amplifier and mic 
tdi itor eed olfterdenices. module, it’s so easy to build and it 

& P' ) s really works well! Cat K-3507 

Qe Complete with superb 

8 © Oe aluminium case. Cat K-3452 


Wes TOP 
@ SEE EA AUGUST 1981 ON LY $ 7950 juer ies VALUE $2995 
Great Light Effects! 
Musicolour MkIV “x Thenotsorandom 


The latest model Musicolour combines of 4 
all the features of Musicolour Ill and Light ry Breath i ester 
Chaser plus much more. Chaser plus 4 < 
chase patterns plus automatic and reverse a x PERS, Beware boys in blue and booze buses 
modes for startling effects. Cat K-3143 : ep. g)' PF “s bailing belligerent Brabhams blowing 

‘aay 5 “= bad breath into bags before banning. 


INCREDIBLE sgypso ‘ : we : f Check out our breath tester kit - it 


PS COLL 
vals ce 


could be the answer to your broblems! 
¥ALUE > AY Cat K-3391 See EA 
os —_. 


IMPROVED! ae NS Guitar and public 
osTe 
, luoro Starter / address ampitier 
-“ Car Alarm / P/A Guitar itiisng Eris 499 
SeeET| | This substitute electronic starter solves the /// ‘Amplifier Mosfet 150 Watt power 
M k 2 JULY 1981] Problem of lights going blink, hie eee / Pp! ene 6 amplifier module as 

The Car Alarm Mk 2 uses a ditferent blink and gives you a smooth rapid sta ‘f/f published in ETI March, 
triggering technique - one that makesit less EVERY time you switch on. And all the parts 1982. Cat K-3525 


to fal ' mi are housed in a standard starter L~ mS re 
Curen\ iow ANWR me venies [aoe Ouugcomerions ga gee] ne S20” QNLY 
starters ar! : 
electrical system. y ONLY 4 a; 3 41 


Cat K-3253 $s 5 Cat K-3082 ‘ . 
WAS $28.50 See EA OCTOBER 1982 See ETI January 1981 
eee 


SNOBENDE: 
With this great little kit 
you can sound like a 


S$ 50 offs! Cat K-3509 
ETI FEB.'82 WAS $29.50 
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Making PCBs a 


The box is 100% light-proof when 
the sliding drawer is closed but the 
mechanical timer and exposure 
indicator light provide confirmation that 
the light box is in operation. Once the 
selected exposure time is set on the 
timer dial, closing the drawer activates 
the microswitch and turns the lights on 
for the set period. Opening the box or 
switching off the power to the tube 
filaments instantly turns off the lights 
and sets the timer back to the start of 
the specified period, ready to be 
activated again when the drawer is 
closed. 


This arrangement is ideal for 
exposure of multiple boards or artwork, 
as the timer need only be set once, at 
the start of the process. It also means, 
however, that when the box is first 
switched on the timer comes up with 
whatever setting was last used. 

Kalex also make a smaller light box, 
the ‘“‘Portu-vee’’, designed to the same 
high standard and suitable for exposure 
of materials with dimensions of up to 25 
x 18cm. Unlike the larger unit this is a 
fully portable device, somewhat similar 
to a suit-case with four UV tubes 
mounted in the lid and a carrying handle 
on one side. 

A commercial etching tank is also 
available, fitted with a 10W magnetic 
pump to circulate the etchant or 
developer. The pump is mounted 
externally and pumps through two 
tubes mounted vertically at diagonally 


opposite corners of the tank. The tubes 
are drilled to produce a series of jets in 
the liquid, augmented by liquid 
circulation to the pump input across the 
bottom of the tank. 


A heater is mounted at the same 
corner as the tank outlet where suction 
from the pump prevents the warmer 
solution from rising to the top of the 
tank, ensuring a more uniform bath 
temperature. Racks for mounting 
printed circuit boards are also included, 
and the tank is compartmentalised to 
allow etched or developed boards to be 
rinsed by the circulation of fresh water 
through a hose connection from the 


This. etching tank includes mounting 
racks, a heater and pump circulation of 
etching fluid. 

water supply. An outlet hose allows 
waste water to be channelled away 
from the work in progress. 

Kalex can also supply a full range of 
3M and Riston materials, developers 
and etchants and all requirements for 
manufacturers and hobbyists wishing to 
produce their own professional 
standard PCBs. For further information 
contact the company at 101 Burgundy 
St, Heidelberg, 3084 or their branches 
in Yarraville and Melton, Victoria. Phone 
(03) 458 2976. a 


The Kalex “Portu-vee” light box is suitable for smaller jobs and is fully portable. 
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Specifications: 
PROCESSOR: Z80A running at 3.375 MHZ 
KEYBOARD: 60 key FULL SIZED QWER- 
TY layout with full travel. 

MEMORY: 44K comprising of 16K user 
RAM (expandable on-board to 32K), 20K ROM 
software, 4K character ROM, 4K graphics and 
screen memory. 

DISPLAY: Direct video to external monitor or 
modified TV. 80 by 24 and 64 by 16 character 
display modes, high resolution PCG graphics to 
512 by 256 pixels. Upper and lower case with full 
programmability at any screen location. 
SOFTWARE: MICROWORLD 16K BASIC 
V5.22 in ROM, MICROWORLD Z80 machine 
code monitor, built-in diagnostics, NETWORK- 
ING with programmable baud rates from 110 to 
4800 Baud, 7,8 bit formats, half, full duplex 

© transmission-and complete file transfer using the 
* ‘HOBBY’ standard Christensen protocol. 
INPUT/OUTPUT: Programmable 8 bit in- 
put/output parallel port, programmable RS232 
port, cassette interface, direct video, 50 way Z80 
expansion bus. 


school to complete assignments 
ready for class the next day. With 
the optional BEEMODEM you can 


% , 
microbee Series 2 
EDUCATOR 


use your microbee Series 2 
Educator to talk to other computers 
or information networks. 


The microbee Series 2 was specifically 
designed to serve the needs of the 


ftilerohes Series 2 $449 
EDUCATOR 


Recommended Options: 


EDUCATION MARKET. Let’s face it, 
the primary non-business use for most 
personal microcomputers is to increase our 
learning capabilities either about 
computers (computer awareness) or about 
life itself. microbee Series 2 has now been 
officially approved by Education 
Departments in NSW, WA and 
Queensland and is being carefully 
considered in virtually all other states and 
by the National Schools Commission at 
the time this magazine was going to press. 
Over 5,000 microbees are now in 
constant use in schools, universities and 
technical colleges throughout Australia 
and New Zealand and the number is 
growing daily. 


A large and increasing body of highly 
creative software has now been written 
for the microbee by students, teachers and 
professional programmers. We are aware 
of up to 6 new programs a day so you 
are assured of long term support. 


The microbee Educator uses BATTERY 
BACKED NON-VOLATILE CMOS 
RAM so your programs are saved in the 
microbee Series 2 after the power is 
switched off. Students can bring the 
microbee Series 2 Educator home from 


For school classroom use BEENET microbee HIGH RESOLUTION 

1 is available to connect up to 16 or MONITOR............. $199.00 
even more microbees on the same BEEMODEM .......... $149.50 
classroom network so that the RGB COLOUR MODULE $125.00 
teacher is able to co-ordinate the microbee PRINTER ...... $449.00 


| ith i i ; 
SS ERO Tey BEENET 1 (recommended for school 
classroom use only). 


Choose your Personal Computer 
from the all New microbee Series 2 
with Guaranteed E-X-P-A-N-D-A-B-LL-I-T-Y 


For serious use you can select the 
microbee Advanced Personal Computer 
(APC) which can be used with |, 2 or 
even more disk drives to provide 
computing power unmatched by other 
computers in its class. 


If your needs are for POWER 
PACKED computer for the home then 
the Personal Communicator with its 
generous 68K Memory comprising of 
32K user RAM, 28K ROM Software, 
4K Character Rom, 4K Graphics and 
Screen Memory is the computer 

for you. 


microbee Series 2 7 
PERSONAL $ 499 
COMMUNICATOR 


microbee Series 2 
ADVANCED PERSONAL COMPUTER 


WITH SINGLE 400K DISK DRIVE $1495 


WITH DUAL 400K DISK DRIVE $1795 


Specifications: 

PROCESSOR: Z80A running at 3.375 MHZ. 
KEYBOARD: 60 key FULL SIZED QWER- 
TY layout with full travel. 
MEMORY: 36K comprising of 8K user RAM 
(expandable on-board to 16K), 20K ROM soft- 
ware, 4K character ROM, 4K graphics and 
screen memory. 

DISPLAY: Direct video to external monitor or 
modified TV. 80 by 24 and 64 by 16 character 
display modes, high resolution PCG graphics to 
512 by 256 pixels. Upper and lower case with full 
programmability at any screen location. 
SOFTWARE: MICROWORLD 16K BASIC 
V5.22 in ROM, MICROWORLD Z80 machine 
code monitor, built-in diagnostics, NETWORK- 
ING with programmable baud rates from 110 to 
4800 Baud, 7,8 bit formats, half, full duplex 
transmission and complete file transfer using the 
‘HOBBY’ standard Christensen protocol. 
INPUT/OUTPUT: Programmable 8 bit in- 
put/output parallel port, programmable RS232 
port, cassette interface, direct video, 50 way Z80 
+ expansion bus. 
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° ° month during 1984. So far ETI has 

microbee Series 2 described the light pen, EPROM 
EXPERIMEN i [: R programmer, a radio TTY printer, microbee Series 2 $ 

. the World’s first home facsimile EXPERIMENTER 
By popular request, the low cost microbee —_ receiver and ROM expander board 
Series 2 Experimenter has been designed for the microbee. Virtually every Recommended Options: 
for those who are starting out in the local computer magazine has run microbee HIGH RESOLUTION 
fascinating world of computers or those reviews and/or columns devoted MONITOR ............- $199.00 
uy Mant te po ig Has tom _ is entirely to the microbee. If you BEEMODEM .......... $149.50 
exploring the exciting developments in the ~=—s want to be part of the MICRO- RGB COLOUR MODULE $125.00 
fast moving MICRO WORLD. COMPUTER GENERATION in microbee PRINTER sone 00 
Demand for projects using the microbee is 1984 then microbee Series 2 Experi- icrobee EXPERIMENTER’S _ 
so great that ‘Electronics Today’ are now __—*smenter is the ideal starting point. ‘PRO TECT BOARD’ “(Coming 


planning to run a microbee project every Soon) 


microbee computer shop 


welcome here 


DIRECT ORDERS 
PHONE (02) 487 2711 


APPLIED 


1 Pattison Ave, 729 Glenferrie Rd, Cooleman Court, 141 Stirling Highway, TECHNOLOGY 
Waitara 2077. Hawthorn 3122. Weston A.C.T. 2611. Nedlands, Perth. RETAIL 
Phone (02) 487 2711 Phone (03) 818 2244 —_ Phone (062) 88 6384 —_— Phone (09) 386 8250 PTY LTD 


Authorised Dealers: 

NSW: Jaycar, (inc. Electronic Agencies) C7: Computech, Belconnen Churches QLD: Software 80, 105 Milton Road, 
117 York Street, Sydney. Centre, Benjamin Way, Belconnen. Milton. 

115 Parramatta Road, Concord. VIC: Computerland South Melbourne, Electrographic Office Systems, 

121 Forest Road, Hurstville. 37 Albert Road, Melbourne. 25 Grafton Street, Cairns. 

Cnr Carlingford and Pennant Hills S.A.: Key Computers, Town and Country Computers, 

Road, Carlingford. 1061 South Road, Edwardstown. CTL Centre, Anne Street, Aitkenvale, 
Compu-K, 7 Casino Street, Lismore. 77 Grenfell Street, Adelaide. Townsville. 

Comput/Ed, 8 Park Arcade, W.A.: Altronics, 105 Stirling Street, TAS: Central Data, 14A Goodwin 

Park Avenue, Coffs Harbour. Perth. Street, Launceston. microbee 


New Products... 


Product reviews. releases & services 


Electric cleaner for soldering iron tips 


C &K of Australia has recently acquired 
the Australian agency for Elvo Electronics 
Ltd of Switzerland. Included in this new 
range is the Elvo soldering iron tip 
cleaning instrument, the “Clean-o-point’, 
a self-contained unit which uses motor 
driven sponge rollers to provide fast and 
reliable tip cleaning on the production 
line or work bench. 

Features of the Clean-o-point include a 
quick, positive cleaning action and the 
provision of a removable tray which 


collects excess solder — which can be 
recycled. In a manufacturing plant the 
elimination of this wastage plus the 
extension of life of soldering iron tips 
made possible by regular cleaning can 
pay for the cost of the cleaning unit in a 
very short time. 


For further information contact C & K 
Australia Pty Ltd, 15 Cowper St, 
Parramatta, or PO Box 229, Parramatta, 
2150. Phone (02) 635 0799. 


Warburton-Franki 
data on PLAs 


Warburton Franki now has 
available a 32-page guide book 
vhich explains programmable 
logic arrays and the advantages 
offered over fixed function LSI 
and custom circuits. 

Published by Data 1/O, the 
book describes an actual design 


problem, showing how design 
equations were generated and 
translated into fuse tables to 


program the logic arrays. 
Functional testing is also 
covered. 

The book, “Programmable 
Logic — A Basic Guide for the 
Designer” is available free of 
charge from your local 
Warburton Franki office or the 
head office at 199 Parramatta 
Rd, Auburn, NSW, 2144. 
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Discolighting for the home 


New from Arlec Pty Ltd is “The 


“ 


Discolite System”, described as “a 
complete portable lighting set for your 
very own disco effects at home”. 

The set consists of six lamps and 
holders, cable, two reflectors with 
brackets and the Discolite control unit. 
Assembly requires no wire cutting or 
joining, so the complete system can be 
set up or dismantled in minutes. 

The six coloured lamps have a mirror 
coating on the inside of the globe to 
concentrate the light output while the 
reflector units are free-standing but with 
provision for fixing to walls and ceilings 
etc. 

Rated at 500W and connected directly 
to any 240V mains outlet, the Discolite 
control unit functions either to flash the 
lights in time with music, as a strobe light 
controller, or a light dimmer. In the 
music mode an internal microphone 
picks up the beat of the music to allow 
control of the lights without direct 
connection to audio equipment. 

In the strobe mode, the Discolite will 
flash the lights at a selected rate 
independently of the sound source. In 
the “Dim” mode the Discolite becomes a 
light dimmer, allowing continuously 
variable adjustment of light intensity. 

Arlec products are available from their 
dealers throughout Australia, including 
their new agencies in Canberra, [24 
Geelong Street, Fyshwick, ACT (062) 
805 519] and Wagga [7 Norton St, 
Wagga Wagga, NSW, 2650 (069) 212 
735]. 

Arlec Pty Ltd also has outlets in 
Victoria, 30-32 Lexton Rd Box Hill; NSW, 
47 Drummond St, Belmore; Queensland, 
Cnr Vernon Terrace and Ethel St, 
Newstead; South Australia, 30 Beulah 
Rd, Norwood; and Western Australia, 
611 Hay St, Jolimont, 6014. 


Video tapes on electronic 


tools and techniques 


Educational Video Productions, of 
Melbourne, has available a series of four 
instructional video tapes covering tools 
and techniques for electronic assembly, 
PCB production and soldering. 

The tapes are intended for use in 
schools, TAFE colleges, technical 
institutions and industrial training 
programs, and are the result of extensive 
research by educationalists and industry 
engineers from leading Australian 
companies. 

The four titles — the first of the series — 
are “PCB Artwork Design’, “PCB 
Fabrication’, “PCB Assembly — Tools” 
and “Soldering”. The third title is actually 
a double presentation, the first on 
component mounting, handling and 
board assembly and the second on tools 
for electronic work, including a review of 
the Xcelite range of tool kits. 

Tools are divided into “essential” and 
“optional” categories and the selection 
criteria for each type explained along 
with illustrations of their use. 

Each tape concludes with a series of 
multiple choice questions designed to 
reinforce the material presented and 
each provides a very good introduction 
to the topics at a high school level. 

Running time of the tapes varies, but 
the tape on soldering techniques, for 
example, is 22 minutes long. Topics 
include the reasons for soldering, solder 
composition and the role of flux, the 
varieties of soldering irons available and 
handling precautions for sensitive 
components. Continuous heat and 
variable temperature irons are described 
and illustrated with explanations of the 
advantages and disadvantages of each 
type and the various defects of soldered 
joints are detailed. Multiple choice 
questions conclude the tape. 

The tape on artwork design runs for 20 
minutes and is a complete explanation of 
the steps from a circuit diagram to the 
production of a PCB artwork master, 
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presented in a simple, understandable 
way. It in turn leads into “PCB 
Fabrication”, which covers the making of 
artwork negatives, the use of photo- 
resists, board exposure and etching, 
concentrating on the use of Riston 
materials. Again a series of questions at 
the end of the presentation reinforces 
the material and adds to the usefullness 
of the tapes for teachers in a classroom 
situation. 

We have viewed the tapes and were 
impressed by the clear presentation and 
quality production standards. According 
to EVP, professional studio facilities, 
presenters and directors have been used 
throughout, and the final production 
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reflects this attention. 

The original material has been 
produced on one inch master tapes to 
broadcast specifications and are 
individually duplicated onto video 
cassette for distribution. Both Beta and 
VHS formats are available. 

With the increasing emphasis placed 
on electronics and contruction 
techniques, particularly in the TAFE 
curriculum and secondary schools, the 
EVP tapes should play a valuable role. 
They are available at $39.95 (plus sales 
tax where applicable) from Educational 
Video Productions, 57 Burwood Rd, 
Hawthorn, Vic, 3122. Phone (03) 819 
4983 (10am-4pm only). 


“Programmable” IC sockets simplify prototypes 


Rifa Pty Ltd has announced the 
release of a new “programmable” IC 
socket that allows the pins of 
integrated circuits to be selectively 


connected to different pins of the 
socket. 

The main application is seen as 
matching different IC pin-outs to 
existing circuit board layouts, a need 
which occasionally arises when using 
devices from a number of different 


manufacturers. 

Installation of the socket allows all 
sources of a particular IC to be used 
regardless of pin configuration, 
facilitates evaluation of new devices 
and speeds up-grading and testing in 
the field. 

For further information on the new 
socket contact Rifa Pty Ltd, 202 Bell 
St, Preston, Vic, 3072. Phone (03) 480 
1271, 
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NEXT DAY DELIVERY 


BANKCARD HOLDERS — 
PHONE YOUR ORDERS 
TOLL FREE! 

VIA 


ALTRONICS 008:999 NN JETSERVICE 


MICRON SUPERSO { DC PLUG PACKS 


a ey | AT LAST... DIRECT IMPORT 
20 Pence SEA AND x PEEP aura) | PRICES ON FULLY APPROVED 
oe ~ | PLUG PACKS 


Great for powering 
small Micro's, TV 
Games, Slot Car 
Sets, etc. 


Eliminate the need 

for batteries, when 

testing or operating 
new projects. 


A FEATURE M9000 
PRINTER FOR UNDER $500 12v DC @ 300mA 


Your “Super 80" printer will enable you to print letters, reports, graphics 

generated pictures, etc and importantly for the programmer, Hard Copy of 

Program listings. 

Operating under software control from any general purpose micro-computer 

the Super 80 features 13 different print types pagent emphasizd (LETTER 

QUALITY). Bidirectional print action ensures smooth, quiet operation. VIYUUS 
“lt Characters 10” Paper 240v AC — 6, 9, 12v DC 

@ 500mMA 


AC 


“4. Jel. lle 
$ nr 


7 Vb 
_SS INSULATED “= 
< TO > 
ASC 126. << 


SS 


PVA A JAIN 
PVAIWN 


Instructions and a 4 way 


Both Plug packs come with a 
multiplug 1.6m lead. F 


THE SENSATIONAL 
MICROBEE IC 


, a. 


ae NEW 3.375 mHz 
When you buy one of our printers ree 
you'll need a centronics plug. If you are as CLOCK SPEED 
MICROBEE USER, have a !ook at Our IN- 


TERFACE KITS on the opposing page. 


_ UK MADE, GOLD PLATED 
D RANGE CONNECTORS 
SAVE 25% ON BULK QUANTITIES! 


BANKCARD JETSERVICE DELIVERY NEXT DAY e ALTRONICS 
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P0880 DB9 Male 9Pin 2.50 
P0881DB9 Female 9Pin 2.95 


P0891DB1SFemale 15Pin 3.50 
P0895 DB15 Backshell 2.85 
P0900 0B25Male 25Pin sO 
P0901 0825 Female 25 Pin 49s 
P0905 DB25 Backshell 2.85 


SCREEN FORMAT 64 x 16 OR 

80 x 24 WHILE NETWORKING 
EG. USED AS A TERMINAL Xx 
4 Ce ag 
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The all new Microbee IC has got to be the | pjus ail the other exciting features tnat 
most value packed ROM based personal | nave made the Microbee famous 
computer available today New enhanced 

basic enables 64 x 16 or 80 x 24 screen for: | 94920 16K IC $499.00 


mat while networking and the clock speed 
JUST PHONE OR WRITE & ASK 1s Now a zippy 3.375 MHZ and over $110 | H4935 = 32K IC... $599.00 
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SESS8ESS33 
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ALTRONICS e 


WE'LL SEND YOU OUR SOFTWARE CATALOGUE worth of software integrated in ROM ie 
the absolutely deligntful Wordbee word | ARCADE GAMES, PERSONAL, BUSINESS AND 
HONEYSOFT @ MYTEK @ DREAMCARDS processor package’ or Editor’ Agsenwier:|ienucarionacabeticartenis, 


@ FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 149 
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A SINGLE BOARD CP/M COMPUTER 


“THE LITTLE BIG BOARD” 


64K On board RAM, Z80A based running at 
4muz (Top speed) Floppy disk controller, Real 
time clock. 
Thats right! A fully configured Z80 computer running at 
maximum capacity. on a single PCB. On board disk 
controller drives up to four double sided. double density 
drives either 8 or 5 2 by RS232 1/0 Ports, both may be 
software configured, use One for a terminal the other for a 
printer or modem etc Battery backed real time clock 
software accessible for automatic dating of documents 
timing during games Fully STO buss compatible — choose 
from thousands of ready available plug in card options 
Bootstrap Monitor on board — boots to CP/M. Choose 
from the world s largest range of software. 
ALTRONIC KIT FEATURES 
Two versions of the bootstrap monitor supplied One set 
for 1200 baud operation enables connection to 
MICROBEE 16 & 32K IC’S utilizing their terminal emulation 
facilities The other set for 9600 baud operation 
Complete set of I€ sockets 
Double sided plated through PCB — solder masked and 
pretinned 
56 Pin STD connector 
2 x 0B2SP’s and ribbon cable for peripheral connections 
Quality components used throughout including solder 
and full documentation 


k9690 
$499 


cP/M 
Diskettes 


8 9600 Baud 
k9691 $150 
5 9600 Baud 

K9693 $150 
8 1200 Baud 
K9692 

5 1200 Baud 
K9694 


MULTIPROM INTERFACE FOR THE MICROBEE 


(ETI NOV. '83) 


44K OF PROGRAM STORAGE «x FULLY SOFTWARE SELECTABLE * SUITS BOTH IC 
AND PLUS MACHINES «x 8 OUTPUTS FOR CONTROL APPLICATIONS * 


Sem 
Fs, 
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Puseagecige 


A sensational new kit for the MICROBEE, requires 
no modification to the computer except for the 
fitting of a 50 pin expansion socket. This project is 
easy to build and will allow you to store and 
software select up to 44K of eprom storage — acts 
like a mini disk drive system with the speed of 
prow Extra units may be added to further increase 
storage. 


EERRASRP EST RETE 


#3 


The Altronics Kit comes complete in every way 
* Full set of IC sockets. 

* Double sided, plated through board. 

* Assembled connection lead to Microbee. 

* Fully documented. 


* Cassette MEP WBSSRS Blus, sgurcefile). 


price 
REAK: 
quRouce 


Dann 


50 PIN EXPANSION SOCKETS 


Right angle type to suit Microbee, floppy disk con- 
trollers etc. 
Mounts on PCB and mates with IDC sockets. 


01196... $8.50 ea...10 +...$7.50 


OM 


YOUR GAMES WILL NE 


MUSE 


BE THE SAME 


A computer music synthesizer that is easy to 
bulid and easy to use, connects to any computer 
with a Centronics-style parallel port and provdes 
music over a five octave range and a wide variety 
of sound effects. 


* EXPERIMENTAL KIT - PCB, COMPONENTS & SOFTWARE. 


K9834...... 0... c eee eee $26.50 


PRINTER INTERFACE KITS 
FOR THE MICROBEE 


BUILD YOUR OWN INTERFACE 
AND SAVE $$$ 


A simple kit to build — takes about 20 minutes, 
save on the cost of a built interface and save the 
cost of a serial printer. 


TTY TYPE 


Teleprinters are cheap, so is this kit. If you've got 


an old Teleprinter this is for your. 
K9672...... (Only)...... $17.50 


* KIT SUPPORT FOR THE MICROBEE x 


EPROM PROGRAMMER 


(ETI JAN. 83) 


Versatile, low cost and easy to bulld. Plugs 
Straight into the microbee !/O port. Suitable for 
2716, 2732, 2532, 2732A and 2764 Eproms Burn 
your games programmes and eliminate cassette 
loading time 
KIT FEATURES Sockets for all other ICs = 1x 
2716 supplied — get started straight away Front 
Panel and Mains (SEC approved) transformer 28 
: Din and 16 pin wire wrap sockets to flusn mount 
personality plugs (2 included) and ZIF socket (in- 
Cluded) 0815 Plug Complete to last nut and 
bolt 


niques 


(See Review ET! AUGUST 1983) bee 


RADIOTELETYPE 
DECODER 


(ETI APRIL 83) 


Display RTTY encoded messages on your Video 
Monitor. Receive up to date weather information 
International News before the Papers. all sorts of 
coded military info Simple circuit uses PLL tech 
Single PCB Construction 
0DB15 Plug and backshell for connection to micro. 
Shielded pretinned PCB 


Terr 


PROVIDES DIRECT PERSONAL 
CONTACT WITH YOUR BEE! 


K9649 


Kit includes 


example 


MICROBEE 
LIGHT PEN 


(ET! AUGUST 83) 


$19.95 


AT LAST — alignt pen for the Bee This pen works in 
the low-resolution graphics mode and connects 
directly to tne! Oport * Complete kit including 
0B15 2m CORD « Fully documented with software 


DETAILS PLEASE REFER TO OUR 


FAX-DECODER 


(ETISEPT 83) 


Hee 


K9733... ...$24.50 


This project allows you fo decode the signals of 
shortwave stations transmitting radio facsimile 
weather maps safellite pictures etc and then 
reproduce them on your dot-matrix printer 

« Complete kit of parts includes DB15 Ribbon 
Cable 

SOFTWARE LISTING 


ae 
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New Products... 


Combined multimeter/ 
oscilloscope from 
Kent Instruments 


A new device from Kent Instruments 
(Australia) combines the functions of a 
digital multimeter, an oscilloscope and a 
transient recorder in one portable, 
battery-powered package. 

Called the Metrawatt M2050 Digital 
Scope Multimeter, the instrument 
combines a 3¥2-digital multimeter and a 
liquid crystal oscilloscope display with a 
resolution of 128 x 64 points. 

The digital multimeter section of the 
instrument has 32 ranges covering 
current, voltage and resistance, and AC 
measurements may be made as either 
average value or true RMS. The flat 
screen LCD oscilloscope provides a high 
contrast image and a range of 30 input 
levels and eight timebases. Trigger 
capabilities include internal and external 
sources and AUTO trigger with a 
continuously variable trigger level. 

The digital oscilloscope section uses a 
successive approximation technique 
with a maximum sampling rate of 
512kHz and a resolution of eight bits. 
Timebases for display of the full storage 
memory range from 1ms to 60 minutes 
and a x4 expansion facility is available. 

When configured as a_ transient 
recorder the M2050 uses two separate 
memories to store random transient 
events, with a maximum sampling rate of 
500kHz. Once triggered by a transient 
event the recorder can display the 
memory contents on the LCD screen. 
The triggered position can be set to in 
steps of 25% from the start to the end of 
memory, allowing the user to view 
events before, at, or after the trigger 
event. 

A chart recorder interface is also 
included to allow the stored waveform 
to be plotted. Signals to the plotter are 
interpolated to eliminate the effect of 
the sampling rate and produce smooth 
plots. 

Measuring 257 x 169 x 88mm (W x D 
x H) when the display screen is folded 
down over the instrument panel, the 
M2050 will operate for up to eight hours 
from its internal Nicad batteries and 
retain data for approximately six months 
between uses. An AC adapter is also 
included for use when battery operation 
is not required. 

For further information on the M2050 
contact Kent Instruments (Australia) Pty 
Ltd, 70/78 Box Rd, Caringbah, NSW, 
2229. Phone (02) 525 2811. 


Selectronic’s emergency lighting system 


Selectronics has released details of 
new 8W and 10W emergency lighting 
systems for use in fluorescent fittings. 
The solid-state modules do not 
require a starter or ballast and are 
powered by three D-type Nicad cells. 

The emergency lighting units are 
designed and manufactured by 
Selectronics, who claim that they are 
more than competitive with imported 
equipment. 

Selectronics also manufacture a 
wide range of transformers and 
power supplies, including a new 
350W five rail unit designed primarily 
for computer applications. The 
SM350AE1 is an open frame switch 
mode supply with five regulated 
outputs: +5.2V at 25A, +24V at 6A, 
+12V at 6A, —5V at 2A and —12V at 
2A. Total output power is 350W 


‘Holloway _ Drive, 


continuous with a peak of 460W for 
30 seconds. 

Output ripple and noise is quoted 
as less than 2% p-p up to 20MHz and 
efficiency as greater than 65% at full 
load. Over-voltage protection is 
provided on the +5V, +12V and 
+24V rails and two 110V outputs are 
provided for powering cooling fans. 
Other features include reset and 
power fault signals, a remote on-off 
facility and remote selection of input 
voltage. 

As with all power supplies from 
Selectronics the SM350AE1 is backed 
by a five year guarantee and 
complete technical back-up. 

For further information, contact 
Selectronic Components Pty Ltd, 25 
Bayswater, Vic, 


3153. Phone (03) 762 4822. 


The Multiprom board is an extension of the Microbees memory in ROM. It simply plugs into the fifty way bus 
expansion port on the core board. It fits either neatly inside the Microbee or behind it. using the Microbee’s own 
power supply 

The board takes the EDASM and NET eprom nomnally residing inside the Microbee. but allows several different 
sets to fit in: Editor-Assembler, Wordbee, Logo, MiniPascal, Networkrom, Bemon or your own program. It hay room 
for 4 sets of eproms in the EDASM location and 3 sets of eproms in the NET location, a total of 44K of eprom. The 
board can be simply daisy chained with up to 6 slave boards (using an outside power supply in this case), allowing 
a maximum total of 308K in ROM. The EDASM locations accept either type 2532 of 2764 eproms and they can be 
mixed. Another powerful feature of the board ix the input output system. 11 outputs, open collector transistor 
driven. Each can tum ON or OFF a relay under program control, & inputs, buffered and protected can read & switch 
Status — ideal for computer controlling of model trains, alarm systems, tape recorders. machinery ete 

The Avtck kit includes a plated through board plus all components to make this exciting project. There is alyo 
provision on the board to change the address of the ports used for eprom selection and input output 


MUTI ROM BOARD 


XM-1 This ty a totally new product developed EXCLUSIVELY tor AVTERK | Ht tukes two 
sety of FPROMs (eg. WORDBEF and EDASM) and allows you to choose between them by 
simple KEYBOARD COMMANDS. It will take a short time to assemble and is simply installed 
inside the MICROBEE with one DIP plug (supplied) and two solder connections 
XM-1 suits early model MICROBEE plus models using 2532 type EPROMs 

These have serial numbers starting with 8 ~ONLY $19.95 
XM-2 same as XM-1 but suits the "MICROBEE IC’ and is even simpler to fit. Also responds 
to PAKI and PAK2 commands. 


These have serial number starting with 9 — ONLY $16.95 


S-100 SOCKETS 
High quality, gold plated 
$6.95 ea or 10 for $65 


Processor that will find application in a wide range of systems. from stand-alone and dedicated control processors to 
multi-processing and network configurations. While the 6000 Series is fully compatible with the industry standard 
STD bus, attention was given to partitioning the circuit so that a complete disc-bayed computer system could be 
constructed using just one card. Included on the board is: Z80A processor operating ata full 4MHz. 64K bytes 
dynamic RAM. single double density floppy disc controller, two RS232C serial 1 O ports, 2Kbytes EPROM boot 
strap monitor and battery-backed real-time clock and calendar 

Interfacing to the STD bus allows systems to include 

modules from a range of over 1800 cards available 

from some 80 manufacturers. 


Card Includes 


Power-on automatic bootstrap to CP M system 50 way edge connector provided for 8” floppy 
in on-board EPROM dise connections 
me clock chip with battery backed supply 1 16 pin RS232C for terminal connection }. 


Bus Interface 1 16 pin RS232C for printer connection 
is meet STD Bus electrical specs FULL KIT PHONE FOR FINAL PRICE 
MANUAL & ROM ONLY $149.00 


PCB 


onnections 


Check the opposition 


COMING SOON! Disc Controller & C/PM to su 
32K MicroBee - WATCH OUR ADS!! 

CAR ALARM — WAS $69.50 SAVE $10 Dec. Only 

NOW $59.50 — full featured - easy to install. 

Logic & Voltage testers SAVE nearly 20% $7.95 Dec. Only 


172 LIVERPOOL ROAD, ENFIELD 
02) 745 2122 


DON’T FORGET WE ARE PROBABLY 
THE LARGEST SELLER OF IC's. 
COMPONENTS, IDC CONNECTORS, 
ALTRONICS KITS ETC. IN SYDNEY 


(ELECTRONICS) Pty. Ltd. 


TWO GREAT LOCATIONS 
119 YORK STREET. SYDNEY 2000 
PHONE: (02) 267 8777 


» (Above Charlie Browns Place) 
172 LIVERPOOL ROAD (HUME HIGHWAY). ENFIELD 
, PHONE: (02) 745 2122 


$200 MultiModem 


Limited Stock 
PHIS KET WILL KILL’ ALL OTHER KITS AVAILABLE IN IT'S TOTAL COMMUNIC ATION 


WHE THE WORLD READ ON 
Modulation Prequeney shitt keying Digital Interface RS-232C Auto anywer and divconnect’ Data communi 


cation to basic Bell or CCITT specifications giving a world POST AND PACKING 


V communications capability: Operates with your 
‘| 17 2S . a a 
normal phone OOBPS of 1200 BPS with hward channel BPS Indicators and test switch At answer or Divide the value of your order by 20 (5%) to get post and 
manual connect. Backward) channel standard on 1200 BPS mode. Direct connection, inbuilt line isolation unit packing value and then add $2.00 it's that simple! 
Operate the following modes — Bell 103 originate 300 BPS, Bell 103 answer 300 BPS. Bell 202 equalised 1200 ‘ V ge vil - = ¥ 
< y All Bankcard orders can only be sent to a nonnal address 


All Correspondence to 
P.O. BOX Q302. QUEEN VICTORIA BUILDING, 
SYDNEY 2000 


Hee > = 3 vd 1200 BPS V23 mode 2 1200 BPS v2 
WES ete ete 200) BESS CURL Neat raie 3 Sipmlinegsh 120 BES: ESUT Dona BYSACEUNY YE (NOT a P.O. Box). All Bankeard orders will be sent by 
pores = omnes SND TES COMING SOON! registered mail (add $3 to P&P charges) 

THE PRICE AROUND 82000) THAT'S HUNDREDS LESS THAN THE NEAREST EQUIVALENT! ENFIELD OPEN ON SUNDAY 


168 ELGAR ROAD, BOX HILL SOUTH, 3128 
Phone enquiries: 288 3107 


CONTACT Keith VK3ACE or David VK3UD 


COMMUNICATION CENTRE HOURS: Mon.-Fri. 9-5.30, Sat. 9-12 
COMMUNICATIONS, ELECTRONICS AND COMPUTERS BANKCARD WELCOME OR WE CAN ARRANGE FINANCE 


ALTRONICS DISTRIBUTOR © FULLY EQUIPPED SERVICE CENTRE 


Zz DIGIT FUNCTION DIGITAL 
FREQUENCY COUNTER GENERATOR CAPACITANCE METER 


‘fa. DIGITAL FREQUENCY Mi TEE 


[eo 74 


DIGITAL CAPACITANCE METER 


9 


POWER 


coarse 4€a). FUNCTION GENERATOR 


_ COLOUR GENIE 


16K Rom — 16K Ram on board 
Expandable to 32K on board 
Extended microsoft basic 
RS232C & parallel ports built in 
RF & video built in 

Loads at 1200 baud 

24 x 40 screen display 
Programmable characters 

8 function keys 


WIDE RANGE OF SOFTWARE AVAILABLE $499 (incl. tax) 


EASTERN CONVERTER! 
CW/RTTY/COMPUTER 


Hooks straight up to your RS232 
Terminal or Teletype via 20mA loop. 


50U 5A LABORATORY 
Ankddu, SUPPLY 


eo a ~ 
New switchmode epety can deliver 
anywhere from three to 50V DC and 
currents of 5A at 35V or lower. Highly 


canay. une 1963 9140.00 
LABORATORY 
MULTIMETER 


100K OHMS/VOLT CHECKS 
TRANSISTORS AND 
MEASURES CAPACITANCE 


Q@ 1040 Multimeter $72.50 
Q 1041 Carry Case $14.50 


From Tokyo Laboratories, Japan 


See EA November, 1982 


‘2 A MUST FOR YOUR 
___- COMPUTER SYSTEM 


This great new Project from EA is the answer to a Maiden’s Prayer 


What s It Do? 

A single OV Mr |ains plug and lead feeds one unswitched master 
240v outlet plus 4 switched 240v outlets. With say a hi-fi sy: 

Plug your main equipment item (eg Amp) into the master outlet and 
whenever you “switch on” your amp - presto - mains power is 
applied to the other 4 outlets ie simply “turning on” your amp turns 
on your tape cassette. tuner. turntable. graphic equaliser without 
mains spikes. piops. etc 


Remember the days when high grade precision laboratory 
muiltimeters were available only from UK and then they cost a King’s 
Ransom? - Well. that's history - the new @ 1040 is everything a high 
Quality meter should be PLUS it checks transistor HFE and ICO and 
measures Capacitors from S5Opf-SOUF 

% IOOK OHMS/Volt DC ranges *85 UA movement #Fuse and 


Just the shot for your Computer System. 
The Altronics Kit includes case and all outlets. 


RITY COMPUTER 


Ti NPN. 
Connect to terminal and modem. — [| Cat K6000.............. SOPF-3UF_ Ol UF-5OUF 


HAMPACK II MODEM! 


Plugs into APPLE® or compatible computers. Software and documentation for 
instant CW BAUDOT, ASCII transmissions. 


1OOOV. ACV 5' 5 
2.5MA, 25MA. SOOMA. JOA. ACA 1OA Resistance «|. xlO, xik. xIOK, 
/PNP HFE O-IOOO ICO O-SOUA. Capacitors 


Can be 
; is Peis adapted for 
80 column " piintes Bi-directional Commodore 


graphics printer. 


ORDER NOW — LIMITED STOCKS 


REPAIRS TO APPLE. COMMODORE & TRS 80 
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New Products... 


New Loftek 
audio test set 


The Loftek Audio Test Set simplifies the 
alignment and calibration of virtually all 
types of audio systems. Level calibration 
of tape recorders and mixing consoles, 
frequency response measurements and 
verification of signal strength throughout 
an audio circuit are just some of the 
applications of the TS-1 


The Loffech TS-1 audio test set 
combines an audio sine wave generator 
with a digital meter. The generator’s 
range extends from 15Hz to 30kHz and 
the meter can be switched to read either 
frequency or decibels. The oscillator 
section has an output for feeding test 
signals to external equipment and the 
meter can accept signals from the 
equipment under test. When a plug is 
inserted in the meter input socket the 
internal connection between the 
oscillator and the meter is broken, 
allowing .the TS-1 to be used 
simultaneously as a signal generator and 
a measuring device. 


When switched for signal level the 


New SC7000 scanner 
from Imark Pty Ltd 


Imark Pty Ltd now has available the 
Saiko SC7000 scanning receiver, a 
compact unit 
coverage of the VHF 


which provides 
low band 
(60-90MHz), the VHF high band 
(140-180MHz), the UHF band 
(380-520MHz) and the air band. 
Channel steps for VHF and air bands 
are 2.5kHz, and 25kHz for the UHF 
band. 

A Z80 microprocessor controls 
scanning functions, allowing the 
Operator to scan between pre-set 
frequency limits, store up to 70 
frequencies in memory and monitor 
and store frequencies for later recall. 
Two scanning speeds and a digital 
display of frequency and operating 


meter reads whole decibels over the 
range of —50 to +24dB, with OdB 
representing 0.775V. This reference 
point may be adjusted from the rear 
panel. 

In the frequency display mode the 
meter responds from 1Hz to 99.99kHz. 


modes are provided together with an 
output for a tape recorder, a 24 hour 
clock and memory battery back-up. 

Dimensions of the Saiko SC7000 are 
270 x 90 x30mm (W x D x H) 270 x 
230 x 90 (W x D x H) and mass is 
3.1kg. A telescopic whip antenna, 
mounting brackets for vehicle 
installation and an operator's manual 
are provided with each receiver. 

Further information is available from 
the importers, Imark Pty Ltd, 167 
Roden Street, West Melbourne, Vic, 
3003. Phone (03) 329 5433. 


LEDs are provided to indicate Hz, kHz 
and dB ranges. 


For additional information contact 
distributors, Hilotek International Pty Ltd, 
Miles St, Mulgrave, Vic, 3170. Phone 
(613) 561 2888. 2 


~ 


Plug into ‘Eveready’ rechargeables. 


Our rechargeable range, in 
popular sizes, can be charged up 
to 1000 times on the new model 
ACC50E Charger, thus offering an 
extremely economical power 
source to the heavy-battery user. 
Especially ideal for photo-flash, 
movie cameras, tape recorders, 
transceivers and electronic 
games and toys. 

Please don't hesitate to call for 
further information. 


Rechargeable Nickel- 
Cadmium Batteries. 


Union Carbide Australia Limited, 
Battery Products Division, 
157-167 Liver ,ool Street, Sydney. 
Phone: 269 0656 

SALES OFFICES 

Brisbane: 47-49 Sherwood Road, 
Toowong. Phone: 3716877 
Adelaide: 121 Greenhill Road, 
Unley. Phone: 272 0611 
Melbourne: 14 Queens Road 
Phone: 261241, 26 2332 

Perth: 901 Hay Street 

Phone: 3212926. 


UNION 
CARBIDE 


Eveready’ and ‘Union Carbide’ are registered trade marks. 085.P 834A 
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Sheridan’s sl 
the opposition 


aus at Very 


14 and 16 pin 
IC sockets 


Never again at these prices. 


sockets at recon 9 he << 
10 for $1 
100 for $9 
Colorburst Crystals 


* Going for a song!! These 
crystals are used in many 

projects and timing circuits. 
at these prices you can use 
them for experimenting etc. 
Solder type 4.43619MHz 


Blowout!! 


Top quality EPROMs at 
rock bottom prices. 
2716 EPROM $4.00 each $3.70 10+ 
2532 EPROM $7.00 each $6.30 10+ 
2732 EPROM $7.00 each $6.30 10+ 
2764 EPROM $11.00 each $10.00 10+ 


Hitachi 2114AP2 


Fantastic price on brand new 
Hitachi 2114AP2. These are low 
power 200nS devices going for 
a song}! But stocks are limited 


so you'll have to be quick. i$ 80 
— $1.30 10up!° 


Scoop ee cna, of high quality anes 3mm 
red LEDs. Packs of 200 only at this price!! 


200 for only *16” 


This is the most common 
plug of all on Centronics 
printers, computers etc. 
Amphenol type 57/303/60. 
Most of our opposition are 
charging around $18.00 for 
these connectors. Look at 
our Knockout Price!! 


Tick Tocks 


Enthusiasts, get out your 
soldering irons. Santa Sheridan 
has got these amazing OKI 
MSM5832RS microprocessor 
controlled clock, calendar ICs 
in stock. You'll spend hours 
learning about all its functions. 


And look at this tiny price. 


] 
3 
only $go0 au 5 
° 
ra 
Oo 


Big Board ata 
Better Price!! 


You've seen the specs (or see October ETI for 


\ the full article). So you know its fantastic € GC” Se 
* value. Now buy at a better Sheridan price!! 


Kit 1: PC Board, . 

MP7A Monitor Sheridan 
PROM, Users Price: 

We've sold thousands of 


Manual and setup SS o 
et low ender LOS A 
these superb phones 


from PYE/TMC. With 10 /fSa¥s '}) 7? Kit 2: :As above but 

memories and ‘try again’ /FRSAW Ss be with full component 
facility its not surprising! set and LBOOT6 
boot PROM. List 
price is $499-00 qF- 


Sherida 
Price: 


Fantastic 14 page 
applications and $200 


technical manual: 


Telephone 


out at massively 


the benefit!! 


were $59" NOW * 


50 only. First come, first served!! 


iper Deal on 


per Tomcat! / Fill up your sleigh 4 
you eat ne sped at Sheridans =— rant 
son vee ote Coe ieee best prices 


- the most advanced mobile 


type. Full 40 channel phase & in Australia 


lay pi 


O.C. Telecom Australia. 


AES 
bE 


Idering 
On 


superb 20W iron is 
ally $17.50. We've 
ced the price to only: 


$ 15° } 


These meter features ultra high 
100,000o0hms/volt sensitivity and a 
superb 3%" 10uA movement. A 
mirrored scale ensures reading 
accuracy and OF position proteg, 
the movement during transit. 
Brief Specifications 
DC Voltage: 0-08 + 2b. 100 -250 - 
oltage: 0-0.5 -5 
1000V 


The best costs less at 
Sheridans. Protect valuable 
components with this low 


S-. 
tching STS2 Xe voltage ‘closed soldering \ ria 


iron. Now with redesigned SE 


wiper pad, case and quick ®, \\ 
| DeA\ 


AG Valage: 0-5 -10 -50 -200 -500 - 


be Current: 0-10uA -2.5mA -5mA - | 
500mA 

Resistance: 0-10K -1M-10M -100M 
Decibels: -20 to 63dB in 6 ranges, 
Accuracy: within 4% 
Size: 6" x 4%" x 2” 


ER 
uperb FET spi 


Ideal for the hobbyist needing an 
instrument with a constant high input —-_— 
impedance. A balanced FET amplifier 
ensures high stability. Both move- 
ment and input section are diode 
protected. 
Brief Specifications: 

it Resistance: 12 megonnis on all 
bers ranges (except 0.3V, 1.2 
megohms) 
DC Voltage : 0.3 1.2, 12, 60, 300, ‘ 
1200V ‘ 
AC Voltage: 3, 30, 120, 300 
DC Current: 60uA, 600uA, 6(00mA. 
Resistance Ranges: RX1, RX100, 
RX10K, RX1M 


Accuracy: Within 3% 
Decibel Scale: -20 to 63dB only 


disconnect for iron. 


\ only *7§ 
Vinc.tax (« 


" yy 
. ay) 


Cure problems with 
mains interference 
to you TV, HiFi or 
computer with these 
incredible filters. 
Reduces both line to 


line and line toe 

ground interference * 
dramatically. 3A andZ 
5A types. 


eka y 
r $9.50 (\ 


a 


We set the price when it comes to 
computer printers. And we intend to RS232 Interface 


k ffering the best deals i 
Australia. So for Christmas only, we've a“ saci 164-166 Redfern St, Redfern NSW 2016 
furher renuimecihe wicean (he pare ribbons Phone (02) 699 6912, (02) 699 5922. Mail Orders to 


* incredible FAX80 printer. Now you can only $13.00 
own this superb high resolution/ ; y 

graphics printer with tractor and friction nt pe 

feed, 80 characters per second and po 

detachable print head for the lowest 

price in Australia. But only at Sheridans!! 


PO Box 229 Redfern NSW 2016 Mail Charges: 


$5.00-$9.99 $3.50 

Trading Hours: S| $10.00-$24.99.. $4.00 

salad pay eee We | $25.00-$49.99... $6.00 

GHRiee Ou oe $50.00-$99.99... $7.00 

RUREAY 22 2:7 aM Lenoon \ yim | $100.00 orover... $8.00 
Credit Cards: We accept both MS f 

BankCard and! American Express MINIMUM ORDER $6.00 


We regret we cannot give quantity discounts on credit card purchases 


Art Express 923 1499 


Light on lasers 


LASER TECHNOLOGY by 


Hrand M. 
Muncheryan. Published 1979 by 
Howard W. Sams & Co, Inc. Hard 
covers, 145 x 223mm, 285 pages. 
Illustrated with many photographs 
and diagrams. ISBN 0 672 21588 8. 
Price in Australia $21.95. 


Not very many books are published on 
this subject so this text is very welcome 
as it treats the subject comprehensively 
and is quite up to date. Inevitably though 
it does miss out on the laser technology 
used in the latest compact disc players. 
Apart from that it can be thoroughly 
recommended. 

There are fifteen chapters and five 
appendices. Some chapter headings are 
as follows: Applied Laser Principles; 
Laser Holography; Laser Waveguide 
Principles; Laser Instrumentation in 
Medical Surgery; Laser Instrumentation 
in Dentistry; Laser Systems for the 
Military and Security Surveillance Laser 
Systems. Our copy came from Jaycar 
Electronics Pty Ltd, 380 Sussex Street, 
Sydney. (LDS) 


Terminology explained 


DICTIONARY OF AUDIO, RADIO AND 
VIDEO by R. S. Roberts. Published by 
Butterworths & Co Ltd, London, 1981. 
Hard covers, 140 x 220mm, 248 
pages, illustrated with diagrams and 
circuits. ISBN 0 408 00339 1. 
Recommended price $42.00. 


According to the jacket description, 
“This dictionary not only provides clear 


definitions of all the terms now currently 
in use in the UK and USA, but also 
explains many terms in depth; 
illustrations and extensive cross- 
references are included to assist the 
reader's understanding.” 

And that is a fairly accurate description 
of the book. One might quibble over the 
word “all” but it is fair description. More 
important, perhaps, is the extent to 
which various terms are defined. This 
can vary from one or two lines to more 
than half a page, plus diagrams and cross 
references. In this respect the book 
tends to be more of an encyclopaedia 
than a dictionary, though the author 
does not claim this. 

On the other hand, the author points 
out that there has been no attempt at a 
“textbook” approach to these 
definitions; merely an attempt to point 
the way to more detailed study, if 
needed. Nevertheless, where desirable 
to assist the explanation, appropriate 
formulas have been included. 

By their very nature, books of this kind 
tend to be of limited value to the 
individual, but would be appropriate in 
technical education and other libraries. 

Our copy from Butterworths Pty Ltd, 
Box 345, North Ryde, NSW. (PGW) 


TRS-80 Color Computer 


MAKING THE MOST OF YOUR TRS-80 
COLOR COMPUTER by Peter Vernon. 
Published by Prentice-Hall of Aust- 
ralia, 1983. Soft covers, 152 x 230mm, 


192 pages. ISBN 0-13-547647-X. 
Price in Australia $14.95. 


Since this book is written by one of our 
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staff, we are not really in a position to 
give a truly objective review. However, 
in nine chapters the author gives readers 
a good introduction to the TRS-80 Color 
Computer. He deals at some length with 
Color Basic statements and functions 
and gives valuable insights into the 
graphic and sound features of Color 
Basic with over a 100 sample programs. 

There are also appendices for the 
Color Computer character codes, 
musical notation, machine language and 
Hexadecimal. (LDS) 


David E. Cortesi 


INSIDE CP/M 
A Guide for 


Users and 
Programmers 


with CP M-86 and MPM 2 


A detaiied guide 
to CP/M 


INSIDE CP/M: A Guide for Users and 
Programmers by David E. Cortesi. 
Published by CBS College Publishing, 
NY, 1982. Soft covers, 188 x 236mm, 
570 pages ISBN 0 03 059558 4. Price 
$41.95. 


This perhaps the most detailed and 
comprehensive book on CP/M available. 
In coverage and detail it sets a standard 
which other writers would do well to 
emulate, and although written for 
newcomers to computing as well as the 
more experienced it truly does have 
something to say to everyone. 

The text is divided into two sections; a 
tutorial which presents the fundamentals 
of using and programming a_ small 
computer with CP/M, and a reference 
guide for programmers, organised and 
indexed for ready reference. 

The tutorial section is further 
subdivided into four parts. The first four 
chapters introduce the newcomer to 
computers and CP/M, explaining the 
components of a computer system and 
defining systems and application 
programs. Valuable guides to drives and 
printers are provided, and in addition 
there are section on shopping for a 
computer system, organising the 
computer workplace and_ insuring 
against the loss of the system or valuable 
data. 
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Chapters five to eight introduce the 
new user to the CP/M operating system. 
The keyboard and the process of 
bringing CP/M up on a computer are 
discussed first, followed by descriptions 
of the most commonly used commands 
and the file system. Separate chapters 
are included on the use of PIP, 
(Peripheral Interchange Program) for file 
transfer, and on ED, the CP/M line editor. 
Organisation of disk libraries, hard disks 
and the use of the SYSGEN and SUBMIT 
utility also receives a separate chapter. 


Chapters 9 to 12 address the facilities 
provided by CP/M. Starting with binary 
data and number systems and the 
representation of data, this section takes 
the reader step by step through some of 
the intricacies of the operating system, 
including the organisation of disks and 
files. Chapter 11 describes some of the 
languages available under CP/M, and 
discusses the merits of compilers and 
interpreters, while Chapter 12 describes 
the use of assembly language and DDT, 
the Designer's Debugging Tool. 


Section Four of the tutorial system is 
for experienced programmers who wish 
to learn how to access the Disk 
Operating System of CP/M using 
assembly language. Again the coverage 
is complete and detailed, including 
service requests, opening and writing 
files, format of directory entries and the 
use of program libraries. Interfacing to 
the Input/Output System is also covered 
in detail for CP/M, MP/M and the 16-bit 
CP/M-86 versions of the operating 
system. 


Section one of the book, occupying 
perhaps half of the 570 pages, has its 
own index and a glossary. It is followed 
by the reference guide, which consists 
largely of summaries and charts of 
instructions, I/O assignments, ASCII and 
hex values and the 8080 and Z80 
microprocessor instruction sets. A 
separate section covers the use of the 
assembler, and further summaries are 
provided of all features of the BDOS and 
BIOS components of CP/M. 


Detailed summaries and maps of CP/M 
memory use, directory format and the 
configuration of the CP/NET networking 
system conclude this section. 


Considering the amount of material 
covered and the detail provided, “Inside 
CP/M” will be a valuable addition to the 
library of anyone using or considering 
using CP/M. It is clearly written and well 
organised and has something for 
everyone, from the beginner to the 
advanced programmer. Highly 
recommended. 


“Inside CP/M’ is available from Altronic 
Distributors and their re-sellers 
throughout Australia. (PV) Q 


~ 


LIKE TO GETAN 

AMATEUR RADIO CERTIFICATE? 
IT’S MUCH EASIER 

WITH PROFESSIONAL HELP. 


If something's worth doing, it's worth doing well. So don't waste 
your valuable spare time finding your own way through the Amateur 
Radio maze. Ask Stott's instead. We have top professional instructors, 
who'll make sure your time is well Spent on your way to an operator's 
certificate. You'll have individual attention, working at your own speed, 
in the comfort of your own home. Any queries will be answered 
personally, and promplly. 

So don't delay. Mail the coupon for full details. 

Over and out. 


e —t 
| Stotts 
CORRESPONDENCE COLLEGE 


The name to trust in correspondence education. 


j Please send me free, and without obligation, 
full details of the following courses: 


Melbourne, 159 Flinders Lane, 3000. Tel: 63 6212 
Sydney, 383 George Street, 2000. Tel: 29 2445 
Brisbane, Suite 3, 65 Mary Street, 4000. Tel: 221 3972 i 
Adelaide, 85 Pirie Street, 5000. Tel: 223 3700 
W. Perth, 25 Richardson Street, 6005. Tel: 322 5481 
Hobart, 150 Collins Street, 7000. Tel: 34 2399 
New Zealand, Box No.30:990, Lower Hutt. Tel: 676 592 
The Stott's range of courses i 
in Amateur Radio is: 
Novice Amateur Operator's i 
Certificate obProficiency. 
Amateur Operator's Certificate 
of Proficiency. { 
Amateur Operator's Limited 
Certificate of Proficiency, | 
POSTCODE Radio for Amateurs 
Stott's undertake that no sales counsellor will visit you ALA/ST4467/EA1283 
SS GS Se Es ee ee ees a 
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(PLEASE PRINT) 


MR. MRS. MISS AGE ____ 


ADDRESS 


rc 


Inaword...magnificent! See the world 
as ifs never been seen before in this 
day-by-day account of one of the 
aviation events of our time. 

From the scorching deserts of the 
Middle East to the frozen wastes of the 
Arctic, Dick has captured every incredible 
moment for all to share and enjoy. 
And even more: a ‘guided tour’ of Dick's 
helicopter VH-DIK, showing all the 
controls, what they do-even howto fly it! 
A beautifuly hard-bound edition for 
years of enjoyment — you must read The 
Earth Beneath Me’. Cat B-9105 


A wonderful collector's 


item and gift idea! “94° 


ONLY 


Also Available on Video Cassette 
Contains three one hour commercial 
documentaries of the flight, as seen on J 


ohn 
Laws’ World. Available in either VHS of BETA 695° 


formats. (Mail order only) caredid 


DICK SMITH 
lectronics 


STORES THROUGHOUT AUSTRALIA OR USE 
THIS EASY MAIL ORDER FORM 


Yes! | would like to order 


O 


copies of “The Earth Beneath Me” 
book (Cat B-9105) @ $24.50 ea. 


J Video VHS cassette(s) @ $69.50 ea. 


0 


lenclose cheque/postal order for $ 


Video Beta cassette(s) @ $69.50 ea. 


Or please charge to my Bankcard 


Signature 


full colour 


helicopter 
and flies 


§ @ Over 100 magnificent 


plates. 


|@256 pages, including 
« sections on how the 


operates 


4 DICK SMITH MAIL 
MORDER CENTRE 


P.O. Box 321 
North Ryde,N.S.W. 
2113 


50. & 25 YEARS AGO 


“Electronics Australia” is one of the longest running technical publications in the 
world. We started as ‘Wireless Weekly” in August 1922 and became “Radio and 
Hobbies in Australia” in April 1939. The title was changed to ‘‘Radio, Television 
and Hobbies” in February 1955 and finally, to “Electronics Australia’ in April 
1965. Below we feature some items from past issues. 


S 


December 1933 


Radio City: New York’s “Radio City”, 
which opened on November 15, has a 
central tower 836 feet or 70 storeys high; 
the closely-placed upright steel pillars 
needed for such a tall building make it 
impossible to put wide studios there, so 
they have put the studios at the foot of 
the tower, in a building only 12 stories 
high. The 35 studios cover about 
400,000 square feet. 

The ninth floor claims the largest studio 
in the world — 78 x 132 feet, and 35 feet 
high. On part of the 10th floor are four 
studios arranged like a _ clover-leaf 
around a control room; the floor of the 
control room moves round, so that 
television apparatus of the future may be 
quickly focussed into any of the studios 
through sound-proof glass. 


w w w 


Pedal wireless and the flying doctor: A 
feature article in the December 15 issue 
described the Australian Inland Mission 
flying doctor service which was then 
about five years old, a station having 
been established at Cloncurry in 1928. 

The system consisted of base stations 
transmitting voice messages to the 
outstations, with the outstations replying 
in Morse code. The outstation 
transmitters were powered by pedal 
driven generators and the Morse code 
characters were generated by a 
typewriter-like keyboard, to permit 
operation by unskilled persons. 


w w w 


Looking still further back: The 
December 1, 1933 issue reminded 
readers that this was the 10th 
anniversary of broadcasting in Australia. 
It reproduced the diagrams of two 
crystal sets and two one valve sets which 
had been presented in “Wireless 
Weekly” 10 years previously. 


Two hundred metres and down: The 
British RAF is abandoning the long waves 
for the 20 to 100 metre band, especially 
for long-distance work in the East, using 
a special three-valve receiver with an 
amplifier employing two stages of screen 
grids in push-pull. 


w w bg 


Patent problems: As we go to press we 
learn unofficially that the STC-Philips- 
AWA patent-holding group is going 
to make a charge of 3/6 per valve 
socket, with slight reductions in certain 
cases. For the home builder a licence will 
be issued at half this figure — 1/9 per 
socket. So far it is not clear how this 
amount is to be collected, and at a 
glance it appears as though the 
collectors of the amount will have great 
difficulty in deciding whether a home- 
built set is being worked upon by an 
experimenter “with a view to furthering 
or improving the art’. If a home builder 
can prove that he is an experimenter 
working in this manner, then it appears 
that he will be justified in refusing to pay 
any royalty at all. 


RADIO 
TELEVISION 


AND HOBBIES - - 


December 1958 


Birth of atomic timekeeping: Main 
exhibit at the recent “Pendulum To 
Atom” exhibition at the Goldsmiths Hall 
in London was the Caesium Atomic 
Clock. 

Developed by scientists at the National 
Physical Laboratory, the atomic clock is 
so accurate that it loses only one second 
every 300 years and needs one gallon of 
water every minute to keep it cool. 

It is possible to achieve this degree of 
precision because of the extreme 
stability of the fundamental properties of 
the atom, which are also independent of 
all external parameters, such as 
temperature, with the exception of 
magnetic field. 

The National Physical Laboratory use 
the clock to calibrate the standard quartz 
oscillators. 


So it’s not new after all: A new radio 
broadcasting system that provides full 
stereophonic sound through a single 
receiver and dual speakers on the 
regular AM broadcast band was unveiled 
recently by the Radio Corporation of 
America. 

The experimental system was 
demonstrated for the first time to an 
audience of broadcast station executives 
at RCA’s David Sarnoff Research Centre 
at Princeton, New Jersey. 

A standard AM signal is made up of a 
carrier wave and two symmetrical 
sidebands of slightly higher and lower 
frequencies to either side of the carrier. 
In the stereo system demonstrated to 
the broadcasters, each of the stereo 
channels is carried by one of these 
sidebands. 

In the stereophonic AM receiver, the 
two sidebands are separated and fed to 
two speakers, left and right, to 
reproduce the stereo effect picked up at 
the studio. 

The stereophonic receiver also can 
pick up non-stereo broadcasts and play 
them through either speaker or both, 
without any stereophonic effect. 

(Editor's note: this would appear to be 
very similar to the present day Kahn 
system which uses upper and lower 
sidebands.) 

w w pag 

TV relay satellite: A soviet satellite for 
relaying TV broadcasts appears to be in 
the planning stages. Such a scheme was 
recently described by scientist Druzhkin 
and engineer Sorin in the magazine 
“Knowledge Is Strength”. They envision 
for Moscow a future audience taking in 
Europe, Asia, Africa and Australia. 

Druzhkin and Sorin say a relay satllite 
should be fired to a height of 36,000 
kilometres (22,350 miles), at which it 
would move at a speed equal to that of 
the earth’s rotation around its axis; it 
would, in effect, hang over a given spot 
on the earth’s surface. 

They estimate two kilowatts are 
needed to power the transmitting 
apparatus. They propose to use solar 
batteries at first and switch later to small 
nuclear reactors. 

w w w 

Project Plowshare: Atom bombs for 
war will eventually give way to atom 
bombs for peace as we learn to use the 
huge explosive power to perform useful 
work. 

It may be possible to rejuvenate old oil 
fields, open up vast deposits of low 
grade ores, and create huge 
underground water reservoirs for arid 
regions, all with atomic bombs. 

This is the opinion of American 
scientists who are studying the results of 
deep underground atomic blasts that 
they touched off this year and last at 
their Nevada test site. 
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NSW (Cor. Swift & Young Sts 
Parramatta Rd & Melton St 
T55 Terrace Level 

613 Princess Hwy 

Oxford and Adelaide Sts 
531 Pittwater Rd 

147 Hume Hwy 

162 Pacific Hwy 

315 Mann St 

4 Florence St 

Elizabeth Dr & Bathurst St 
Lane Cove & Waterloo Rds 
George & Smith Sts 

The Gateway, High & Henry Sts 
818 George St. 

6 Bridge St 

125 York St 

Tamworth Arc & Kable Ave 
173 Maitland Rd 

263 Kiera St 

96 Gladstone St 

260 Sydney Rd 

Nepean Hwy & Ross Smith Ave 
205 Melbourne Rd 

399 Lonsdale St 

Bridge Rd & The Boulevarde 
Springvale & Dandenong Rds. 
293 Adelaide St 

166 Logan Rd 

Gympie & Hamilton Rds 
Bowen & Ruthven Sts 


Wright & Market Sts 
Main South & Flagstaff Rds 
Main North Rd & Darlington St 
Wharf St & Albany Hwy 
William St & Robinson Ave 

& Centreway Arc, Hay St 
\. TAS = 25 Barrack St 


ALBURY 
AUBURN 
BANKSTOWN SQ 
BLAKEHURST 
BONDI JCT. 
BROOKVALE 
CHULLORA 
GORE HILL 
GOSFORD 


HORNSBY 
LIVERPOOL 


NORTH RYDE 
PARRAMATTA 
PENRITH 
RAILWAY SQ. 
SYDNEY 
SYDNEY 
TAMWORTH 
TIGHES HILL 
WOLLONGONG 
FYSHWICK 
COBURG 
FRANKSTON 
GEELONG 
MELBOURNE 
RICHMOND 
SPRINGVALE 
BRISBANE 
BURANDA 
CHERMSIDE 
TOOWOOMBA 


Ingham Rd & Cowley St West End TOWNSVILLE 


ADELAIDE 
DARLINGTON 
ENFIELD 
CANNINGTON 
PERTH 

PERTH 
HOBART 


STORE LOCATIONS 


21 8399 
648 0558 
707 4888 
546 7744 
387 1444 
93 0441 
642 8922 
439 5311 
25 0235 
477 6633 
600 9888 
88 3855 
689 2188 
32 3400 
2113777 
27 5051 
267 9111 
66 1961 
61 1896 
28 3800 
80 4944 
383 4455 
783 9144 
78 6766 
67 9834 
428 1614 
547 0522 
229 9377 
391 6233 
359 6255 
38 4300 
72 5722 
212 1962 
298 8977 
260 6088 
451 8666 
328 6944 
321 4357 
31 0800 


FS OR SHOP FROM 
_ THE COMFORT OF YOUR ARMCHAIR 


with our lightning fast 
fully computerised 
new mail order 
system. 


‘ 


STORE 
HOURS 


All Dick Smith Stores are 
open for trading dunng the 
normal trading hours for their 
particular area (erther 9-5 30 


MAJOR RESELLERS 


@ Atherton Qic Maarten s Music Centre, 55 Mam St 911208 @ Ballina NSW: A Cummings & Co. 91- 
93 River St 86 2285 @ Broken Hill NSW: Hobbes & Electronics, 37 Oxde St 88 4098 @ Cairns QLD: 
Electromc World Shop 27. K-Mart, Westcourt Plaza Mulgrave Rd 51 8555 @ Cairns QLD: Thompson 
Instrument Services, 79-81 Mcleod St 51 2404 @ Campbeltown NSW: Fishers ‘Chi’ Shop, Shop 3, 
274-276 Queen St 27 1475 @ Cofts Harbour NSW: Coffs Harbour Electronics, 3 Coffs Plaza, Park Ave, 52 
52 5684 @ Darwin NT: Ventronics, 24-26 Cavanagh St 81 3491 @ Deniliquin NSW: Der Electronics 
220 Cressy St81 3672 @ East Maitiand NSW: East Mastiand Electronics, Cor. 99 High St 33 7327 @ 
Echuca VIC: Webster Electronics: 220 Packenham St @ Geraldton WA: KB Electronics & Manne, 361 
Main Terrace 21 2176 @ Gladstone QLD: Purely Electrorucs Shop 2 Cor Herbert & Auckland Sts, 72 4321 
© Gosford NSW: Tomorrows Electronics & Hi Fi, 68 William St 247246 @ Inverell NSW. Lyn 
Willing TV, 22A Evans St 22 1821 @ Katherine NT: Cascade Electronics, Shop 7, Commonwealth Bank Arc, 
72 2564 @ Kingsten TAS: Kingston Electronics, Channa Court 29 6082 @ Launceston TAS: Advanced 
Electromcs, 5A The Quadrant 31 7075 @ Lismere NSW: Decro Electronics, 3a/6-18 Camngton St 21 4137 
@ Mackay QLD Stevens Electronics, 42 Victoria St, 511723 @ Marybereugh QLD: Keller Electronics, | 
218 Adelaide St 214559 @ Mt Gambier SA: Hutchesson’s Comm, 5 Elizabeth St 256404 @ Mildura 
VIC: McWidiams Electrorics, 40 Lemon Ave, 236410 @ Morwell VIC: Morwell Electronics, 128 George St 
346133 @ Nambour QLD: Nambour Electronics, Shop 4 Lowan House, Ann St 41 1604 @ Orange NSW. 
M & W Electronics, 173 Summer St 62 6491 @ Port Macquarie NSW: Hall of Electronics, 73 Horton St 
83 7440 @ Reckhampton QLD: Purely Electronics, 15 East St 21 058 @ Sheperton VIC: GV 
Electromcs Centre, 1898 Cono St, 21 8866 @ Suthpert OLD: Amateurs Peredise, 121 Nerang St, 
32 2644 @ Toowoomba QLD: Hunts Electronics, 18 Ned St 329677 @ Townsville QLD: Tropical TV49 
Fulham Rd, Vincent Village 79 1421 @ Wagga NSW: Wagga Wholesalw Electronics, 89 Forsyth St @ 
Whyalla SA Mellor Enterpnses, Shop 2 Forsythe St 45 4764 @ 


or 8.30-5). Many stores are 
iso open for late naght trading. 
Please nng the store concamed 
for thew particular hours. 


SPEEDY PHONE/BANKCARD 
ORDER SERVICE 


Just phone your order and Bankcard 
details - ifs so simple! 


(02) 888 2105 = 
ORDER ONLY ON THIS NUMBER ‘/ 
ENQUIRIES: (02) 888 3200 


HEAD OFFICE AND MAIL ORDER CENTER: 
P.O. Box 321, NORTH RYDE, NSW 2113. 
TEL. (02) 8883200 


POST & PACKING CHARGES 


weicome here 


Terms available to 
approved applicants 
through... 


ORDER VALUE CHARGE ORDER VALUE CHARGE 
$5 00-S9 99 $200 $50 00-$99 99 $5 00 
$10 00-$24 99 $3 00 $100 00 of more $6 50 
$25 00-S49 99 $400 
Charges ate for goods sent by post in Australia only — not awmail overseas of road treght 


00% AND PROUD 
oF IT 


Dear Customers, 
Quite often, the products we advertise are so popular they run out within a few days, Or unforseen 
circumstances might hold up shipments so that advertised lines are not in the stores by the time 
the advert appears And very occasionally an error might slip through our checks and appear in the 
advert after all were human too!) Please don't blame the store manager of statt they cannot 
solve a dock strike on the other side of the vod. or fix an error that s appeared in print If youre 
about to drive across town to pick up an advertised line. why not play it safe and give the store a 
call fst — just in case 


Thanks Dick Smith and Staff 


Yes! Our mail order service has ‘gone computer offering you 
even faster, more efficient service than ever before—and (we 
believe!) much better than anyone else can offer. 
Whether you choose to shop by mail, by our phone-in 
Bankcard order line (see above) or even by telex (No. 20036) 
ae ‘Il find it receives the personal attention that only our 
riendly, expert staff can give—plus the incredible speed and 
accuracy of our computer. 
When you place your next order you'll find a special note 
enclosed telling you all about our amazing new system. 
We think you'll agree....it’s pretty special! 


MAKE YOUR XMAS DOLLAR 
GO FURTHER - USE DICK’S 

‘DON’T BE CONNED’ 
CHECKLIST! 


DICK’S ‘DON’T BE CONNED’ 
CHECK LIST 


1. Watch out for the sneaky little ‘plus sales tax’ message 
hidden somewhere in the advert All Dick Smith's prices 
INCLUDE sales tax! 

2. | Watch out for hidden extras. Some people don't tell you the 
whole story - the extra este bits you'll need. If any of 
our kits, etc, are ‘short form’ - we tell you so! 

3. | Watch out for guarantees - or lack of them! If there is one, 
can it be backed up? Dick Smith has a large, well equipped 
service centre - just in cane you have any problems! 

4. Watch out for fly-by-nighters There's always someone out to 

make a quick buck and disappear Dick Smith Electronics is 

now in its sixteenth year... you can trust Dick Smith. 


The last 
word in 
pocket 
calculators 


For circuits that need top reliability 
(and isn't that all of them??) Use 
* these deluxe gold plated IC sockets. 


am) SOLDER 


CASIO As used in top computer systems, 
space shuttles, missiles etc. 
a> STATION exao2 
, ADVANCED 14 pin Cat P-4314 $1.50 oO 
1 m . é 
$ 00 PROGRAMMABLE 16pin Cat P-4316 $1.80 $1.60 
CALCULATOR 22pin CatP-4322 $2.30 $2.10 


Ga-tnenioiies = B48 lee = 40pin Cat P-4340 $3.95 $3.50 
Serious about soldering? Doit the right way ing " 


- with a temperature controlled soldering Ny ee eae: 
iron! Dick Smith Auto Temp! levels, up to 9 sub-routines 
@ Fully variable temprature control (approx and nestings. . . 

200C to 500C') Cat Q-3110 WAS 
@ Lightweight iron @ Instruction manual @ LOW $199.00 
Full Energy Authority approval 

Cat T-2000 __ PRICE! 


U “now °139 


& Plug $ 


1 7 
Fantastic value for 
project builders: 
1.8m 3-core cable 
complete with /// 


ificrowane Detector 


An alarm sensor that doesn’t rely on 


Y @ moulded plug -’, i) opening doors, broken beams etc. It traps 
‘ \ SOLDE R save $$$ over; ‘ 4 thieves in the act - as soon as they move, 
SAVE y separate bits. ~ they're gone!! A brilliant 21st century alarm 
Cat W-2057 \ system that’s almost "Sex to beat. 
1.25mm (18g) 200 0.7 1mm (22g) 200 — 


igi A ae Cat L-5000 OOF 
at N-1619) 9 at N-1623 > ONLY 595 ae 
Semi Automatic : 


DRILL KE Bosch 
Belt Drive Turnta 
Complete with » Turn a ik Digtimeter 


(QUALITY 
HSS 


quality magnetic cartridge. Belt drive for ! Unbelievable 
super speed control, low 0.06% W! ys aor pee pod site a Microprocessor 
wow and flutter. Suits all modern ih i uses. Famous Frost : controlled flexibility 
amplifiers. brand (13 pieces) in for all timing and 
Cat A-3080 Ss 39°" handy plastic pack. A g switching functions - 

ONLY must for the hobbyist. like burglar alarms, 


Cat T-4801 = << ] industrial processors, 


even ies pool 
and Held Computer 


~ | filters! Cat Y-1121 
Casio Quality-DickSmith Price | (DON'T MISS S99 50 
A brand new hand held computer from one of the 


OUT IT’S JUST 

world's leading manufacturers. The Casio PB100- 
learn as you go computer with VLSI CPU equivalent 
to 150,000 transisors! With 544 program steps and 
z = 94 data memories (expandable). 5 x 7 dot matrix 12 
Ooccecetce ssa digit display and a Ss! 53 key keyboard 


OOCeCeCeeelcc BB mee [cat x-5110 


NEW g°s5 
ce MODEL Se Q 
1K RAM PACK expands the PB100's S40 


memory to 1K, programming BI ,568 steps. A must 
for the serious user. Cat X-5112 


240V CANNON IN LINE 


FUSE HOLDER 
Sy (3AG) — 


Ce eces 2298 


Balanced Mic 
Cable Complete 


Huge 20m length of 
uality mic cable fitted with 
annon-type plugs 
sockets. Intended for 
balanced-type micro- 
phones, ideal for other 
types too. Cat W-1100 


Mains rated! Don't 
take chances with 
mains! If you haven't 
got room for normal 3 
pin plugs and sockets, 
these genuine Cannon 
brand fittings are the 
safest. 

Line Plug Panel Socket ¥ 
Cat P-1627 Cat P-1630 


Suits 3AG fuses, 
complete with 600mm 
lead at no extra charge. 
Spring loaded for sure 


rest te PAIR $65 $595 Gat $4277 
$ 5 
7 f FOR THOSE 
WITH LIMITED SPACE 


ADHESIVE—-—, 
BACKED ane 


Small (40mm) lengths 
top grade ferrite. As 
used in Playmaster 
Amplifiers, suitable 
for huge range of 
inductors, chokes, etc. 
Keep a couple in the 
junkbox. CatK-6036 


on SMITH WELLER ype 
rdiess Soldering Iron 

At Last! A portable Soldering iron. Ris Invisible ae 
with a built-in Ni-Cad battery that can be Cable System 
recharged from supplied charger,and a H scoo rchase of 
built-in light for those jobs that are ine Unies neriaweakae wiring 
dark corners. h system. Under carpet, 
wallpaper, etc - 10m cable 
tape plus four plugs & 
sockets. Cat W-1288 


Letters to 
the editor 


Will the real Murphy please stand up! 


| was just re-reading some old numbers 
of EA, and on p107 of March 1975 EA | 
noticed another reference to Murphy's 
Law. | get the impression that most 
people think it is some kind of a joke; but 
now it seems that Murphy is a real 
person. He is Air Force Captain Edward 
A. Murphy Jr. who had a hand in 
designing the harness that held Major 
John Paul Stapp when they were trying 
to find the limits of human endurance to 
acceleration. 

There were 16 sensors on the harness, 
and after one test they had all read zero. 
Someone had connected them all the 
wrong way round. This was the occasion 
for Murphy to state: “If there are two or 
more ways to do something, and one of 
these ways can result in a catastrophe, 
then someone will do it.” The aim of 
Murphy's Law is that equipment should 
be so designed that it will be difficult, or 
impossible, to connect it wrongly. 


Valves resurrected. .. 


So “Valves are Dead”! Then so must 
| be (see article on p94 of EA, 
September 1983). In the last year or 
two | have constructed eight or ten 
projects for myself and others. Of this 
number the following were valve 
devices: a communications receiver 
(10 tubes); a hifi tuner (10 tubes); an 
AF equaliser (3 tubes) (tubes are 
heated by DC, fed from a 2N3055 
regulator); a regulated power supply 
(4 tubes); an 8MHz oscilloscope (11 
tubes); and a 250W VHF amplifier (14 
tubes). 


Valves are not dead — all the 
foregoing things work! What is dead, 
of course, is the supply of coils for 
AM valve receivers. 


Transformers can be arranged along 
the lines you have described — 
though there are other ways. Valves 
can be obtained too — there are 
several Australian suppliers, two in 
particular, who stock most of the 
major usage types of the last 50 years. 

Might | comment on the Reinartz 


mode receiver — the old “three band 
two”. Getting one of these to run 


The humorous popular version, with its 
fatalistic acceptance of the inevitable, 
perverts his original concept of a sort of 
moral to help prevent accidents. 

The above information is taken, in 
some cases verbatim, from p78 of the 
Jan./Feb. issue of “Science 83”. 

Quite possibly others may have written 
to you about this, but there is also the 
possibility that they may not have done 
so. | think that not only is this an 
interesting piece of information, in view 
of the popular expression of Murphy’s 
Law, but in its original form it is an adage 
worthy of being taken seriously by those 
who are concerned with the design of 
modern technical equipment. Maybe it 
would be good if Edward A. Murphy Jr. 
went down in history as more than just a 
joke. 


Ronald W. Fiegert, 
Finschhafen, Papua New Guinea. 


nicely is akin to learning digital 
electronics using a 6800 chip as a 
starting point. Running high slope 
pentodes like 6U8’s or 6BL8’s etc into 
a cathode coupled regeneration 
circuit is the thing of which parasitics 
and paranoia are born. 

The real way to go for a two tube 
terror is to run a high slope mixer 
such as a 6AJ8 into a single IF 
transformer. The two coils in this will 
provide superior selectivity and gain 
compared with a regenerative horror. 
The signal thence proceeds to a 
diode high slope pentode such as 
6BV7. Power supply under the 
Marquis of Queensbury (RF) rules can 
be diode rectifiers; after all, selenium 
rectifiers were used way back. 

As | remarked earlier, the real 
problems are the three coils; aerial, 
oscillator and IF transformer. Winding 
the first two isn’t too hard, but the IF 
transformer is a bit more painful. 
However, one of your regular 
advertisers (L.E. Chapman) still offers 
them. Also, they could be wound, at 
a pinch. 


B. M. Byrne, 
Indooroopilly, Qld. 
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Comments on 
record reviews 


| would like to support the plea for 
broadening the scope of your record 
reviews. Whilst not being one of the 
younger readers referred to | do include 
myself in the ranks of electronic music 
lovers and admit to a craving for more 
than perpetual pop or wallpaper music. 
Your reviews enable me to learn some 
of what is to be heard by way of non 
garbage without becoming a musician. 
But only just. 

To argue for a certain type of music 
begs the question of how to define what 
is good, but | have been driven to 
despair by the apparent rule that if a 
track doesn’t have a vocal in it then it is 
unbroadcastable. Having to endure 
vocalists that can’t sing, opening their 
mouths and ruining what promised to be 
a very interesting track, | strongly 
support the idea of your column giving a 
little more attention to the instrumental 
scene. 

Such music is worth paying good 
money for but unfortunately recording 
companies and general retailers seem to 
be geared to the charts and if a release 
doesn't sell like hot cakes it is withdrawn. 
An artist daring to be different is battling 
and the discerning listener whose taste 
falls between the pops and classics has 
to be quick off the mark to catch it if 
indeed it ever finds its way into the 
typical local shop. 

Each month | scan your reviews with a 
faint hope of picking up something 
different and now and again it pays off. 
But generally the selection is very 
narrow. Surely with a bit of prodding it 
might be possible to convince the 
industry that there is a market for up to 
the minute instrumental works if only 
the public knew the stuff had been 
recorded. 

Ray Foster, 

Darlington, W.A. 


The myth of Edison 


| am surprised that the myth of Edison 
and the carbon filament electric light 
bulb has once again been published, this 
time in your September article on Nikola 
Tesla. 

As far as | am aware, Edison got stuck 
with platinum filaments at the same time 
that Joseph Swan was demonstrating his 
carbon filament bulbs in lighting the 
Savoy Hotel in London. Swan was unable 
to sell his ideas in very conservative 
England, so he went into partnership 
with Edison in the Edison-Swan Electric 
Light Co., to produce the Ediswan lamps. 

G. Nichols, 

Electrojac, 

Waiotemarama, Hokianga, 

New Zealand. 


TO THE ELECTRONICALLY 
- =) | MINDED. (Professionals, 


Hobbyists, Students A Enthusiasts.) 


For over 40 years Radio Despatch Service has been serving 
the electronics industry. Ourteam of sales personnel can assist you 
with your requirements. We carry an extensive range of com- 
ponents, switches. batteries, connectors...and the popular Texas 
Instruments Home Computer & Software 


METERS 
* CASIO 


e UNIVERSITY e HEWLETT 
e FLUKE PACKARD. 
e TEXAS 


Instruments 


TI-99/4 Home Ccnnsuiter a 


“QUALITY COMES FIRST” has been our trading principle for over 869 George St., Sydney 
40 years. This enables us to give you the best in service and the 
best in products ... ensuring durability in what you buy and NSW 2000 (Near Harris St) 


Tel. 211 0816 
2110191 


Open: Mon-Fri 8.15am to 5.30pm 
Thursday night late s ing 
till 8.30pm Sat 8am to 11.45am 


guarranteed satisfaction. 


| MAIL ORDERS TO RADIO DESPATCH SERVICE 
| 869 George St., Sydney 2000 Tel. (02) 2110191 ¢ 211 0816 


A DMM you can be proud of gta, 
At a price you can afford! 


x on “a 

Me, 
af) 

Basic DCV accuracy 0.1% (7040) O. 

Battery life to 2000 hrs 

Brilliant quality LCD display 

Current ranges to 10A (7040) 

3 1/2 digits 


A breakthrough in price, performance and quality! 
Our new Models 601 and 7040 Digital Multimeters 
are superb quality instruments that will serve you 
faithfully for many years. They feature all the 
accuracy, facilities and rugged serviceability that 
you're ever likely to need. — At a remarkably low 
price. 

Ask at your local stockist about the 601 and 7040 
for unbeatable value. 


aoe 


*Prices do not include sales tax 


‘a PARAMETERS". 


PERFECTION IN MEASUREMENT 
Sydney 439 3288 Melbourne 580 7444 


(Incorporated in Victoria) Xypar246 
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1 > Daa ALL PRICES INCI'JDE SALES TAX 


130mm DUAL-TRACE TRIGGERED 
SWEEP OSCILLOSCOPE 


At last a Data Cassette 
y) Recorder/Player you can 


@ Bandwidth DC ~ 15 MHz Y afford. The Micron D 1120 
@ Sensitivity ‘mv / is fully prelate azimuth 
solu iali 
@ Sweep Time 0.5 us/div ~ 0.5 s/div c10 mate dae. o 6 praeaicty and iecarueiatae 
ape ‘i } 1 
C20 Bute Cassette tailored audio frequency 
Tape $1.20 response audio stage 
© A vertical amplifier provides as wide a bandwidth as OC to 15 MHz together with low distortion. 
as high a sensitivity as 10 mV/div and a low input capacitance @ A sweep 
rate extends trom 0.5 usec/div to 05 sec/div in 19 ranges Further, Nom ve oe invent wees 


TV vertical and horizontal syncs are available for measuring video 


signals and, with its x5 magnified sweep, its range of application is a with confidence. 
extremely wide @ Very easy XY operation of high input sensitivity 
for Lissajous measurements @ Dimensions; 260(W) x 190(H) x Green Phosphor Monitor 


385(D) mm; Weight: 8.4 kg Features: 12" screen 
Front controls, on/off, 
contrast/reverse, bright- 
ness, Power: 240V. 
50Hz or 12V DC, Input 
RCA type, DC Output 
Jack: 12V/1.1 Amp — 
power your Micro direct 
without a power pack, 
Bandwidth: 10Hz to 
20Mhz the resultant 
definition is truly 
amazing for a low cost 
monitor 


ORDER VALUE 


POST & PACKING |S° 39:99 
FOR GOODS SENT|S!0 "$24.99 
BY STANDARD |$25- $49.99 |$2-£ 
MAIL IN $50- $99-99 |$3-00 
AUSTRALIA ONLY | 3199 oR MORE |S3°50 


12 MONTH WARRANTY 
5% SOFT SECTORED 


S-Side 
Double Density ; 


k; 


(NO SHOP SALES) 


PRICES CORRECT AT 
TIME OF PUBLICATION 
BUT SUBJECT TO CHANGE 
WITHOUT NOTICE; 


Quality de-solder tool with Teflon 
tip and nozzle sweeper. 


REPLACEMENT TIP 


BANKCARD 
ViA YOUR 
PHONE 


Max Input 1.5 MHz 
Strong Aluminium 

case 

LEDs HI-LOW-PULSE 
80cm leads 

KEY to LEDs on back 
of probe Input 
00k 


QUALITY PRODUCT MADE IN JAPAN 


MONEY BACK GUARANTEE BRT sao ese fialas ] 


each 
MPIB51-$312 PHONE FOR BEST 
MPIB52-$422 PRICES ON MITSUBISH 
MPIB91-$510 SLIM LINE DRIVES 
MPIB92-$594 & POWER SUPPLIES 


5” Drive Cases with power supplies 
BOF WIOFIVE: aioe aa aoa 
FOR 2 GIVES: 6: oto es dns sie mons 


* Directly powered ¥rom circuit under test (5V) 

* Tested to12.6 MHZ * DTL/TTL — CMOS 
Threshold selector 

* Circuit loading 30UA approx. 


"ee — pulse or memory ted indication. 
mputse mode pulse length is extended to 
enable visual observation. In memory mode any 3800A 


detected levei is continuously displayed until reset. 


7asan 
7400 
7alsol 
74L$02 
74L$03 
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9312 
ae 9314 
190 | 9316 
5.90 | 9318 
5.60 | 9320 
5.40 | 932) 
7.80 | 9322 
7.9 | 9324 
6.80 | 9328 
8.50 } 9334 
5.80 | 9338 
6.12 § 9340 
250 | 9368 
860 | 9370 
iINFAR FTC 
35 | Ads70 
35 | AD7524 
35 | ADCO800 
90 | ADCO804 
4g | ADCO808 
90 | AdCO809 
79 | AOCO817 
‘62 | A0C1210 
35 «| AY-3-1015 
35 | AY-3-8910 
“48 | BRI941 
1.10 | 8R1943 
96 | CA3028 
5) | CA3036 
96 | CA3039 
1.02 | CA3059 
60 | CA3081 
g4 | CA3130 
96 | CA3130T 
96 | CA3140 
36 | CA3140T 
72 | CA314 
36 | CA3401 
1.30 | OACO800 
60 | OAcosos 
96 | 0AC1220 
105 | 08121 
59 | 08130 
350 | OM8131 
1.95 | 0M8309 
270 | OM8310 
1.29 | 08312 
go | M8316 
120 f 088820 
83 7 058830 
q2 | 0S8833 
72 | 088836 
120 | DS8859 
105 | 0S8869 
sg | 0875107 
54 | 075108 
54 | 0875110 


0S75150 

} 19 1 os7sise 
96 | 0875451 
266 | 0S75452 


MAIL ORDER 


“DS75453 
OS75454 
£01771 
FO1791 
FO1793 
FO1795 
1CL7106 
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20164 
110 | fiuss03.— RECT YELLOW 
FLSO1O 
rH MNsti67 Smm LED CLIP 
180 MN3001 DIODES 
168 | MSMS8372 1N4148 
3.60 } NE530 INSL4 
1.70 | NESS8 799 | 'N4001 
1.20 | NE571 aap | [Nsoo2 
NE5534 850 | inaooe 
NESS34AN 900 | inaoo? 
ig | 0M32 INS404 
1420 | 0M335 1190 | insaog 
14.90 | 0M350 1090 | gaay 
3-50 | saBoéoo 19500 | oago 
12.60 | Saxiao 65.00 | Sazse 
800 ) 576477 OAS36 
13.60 | sw7gage PGO0G 
58.00 | ta7205 6AAOOV 
650 | 1ca220 BAW62 
Ireo | 106! BA102 
T1062 OAS? 
12.00 | t197) ASS 
252 | 1072 1N3492 
398 | Teo 25A100V 
| ta me 
11081 "| 
14 4 tog2 15080 
174} qroga BRIDGES 
Me | Te1602 V§448 
192 | 1R1863 10A400V 
265 | T1383 BRIS 
gg | GA3OL 15A400V 
330 | UAROIN eat 
250 | VA3OSH 25A400¥ 
1250 | UA308 BR358 
230 | Un req | zg0crc 530 | 35A400v 
5.20 | ya324 ot | zeoacic 650 | Pot 
2.95 | yasa9 67 | 280DMA 15.50 y 
68 | passe 149 | 80ADMA 1950 | RS204 
91} ya393 72 | 87438 3950 | 2A400V INLINE 
58 7 uasss ay | 87488 3500 | $8204 
82 | yasse 10s | 8749 55.00 | 2A400v 
170 | yaro9 77 pS7558 39.90 | WO4 
170 | yario ie pot REGS 1 5AS00V 
190 7 vail 99 | L309H 390 RENERS 
150 7 ya723 go | LM3I7HVK 750 | (N4733A 
205 | ya723H 170 | (M3377 220 | 51V1 WATT 
205 | ya77s bap | (M3a7HVe 1200 ‘| 1NA734A 
126 | ya739 120 | tM337K 6380 | 56v1 WATT 
158 7 ya7ai Sy | LM338K 860 | 1N4736a 
150 | ua74in 175. | 1M350K 630 | 6 av1 WAIT 
175 | yar? 129 | LM350r 450 | 147408 
150 | uarass gs | UM396K 1896 | 1ov1 WATT 
72 | yalage gg | tM79L05 70 | IN4742A 
72-1 yarags gg | (M79L12 67 | lav wall 
UM79L15 62 | tN5349B 
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UA78HOSK 
UA78H12K 
UA78HGKC 
UA78LOS 
UA78L12 
UA78LIS 
UA78MOS 
UA78M12 
UA78P0SK 
UA78S40 
UA7905 
UA7905K 
UA7908 
UA7908K 
UA7912 
UA7912K 
UA7915 


DPTO 
4N25 
4N26 
4N28 
4N32 
4N33 
4N35 
MCT6 
MCT2 
FND357 
FNDSO0 
FND507 
FND800 
TH31A 
TIL81 
BPWS0 
CQY89 
003020 
003021 
MAN72A 
MAN74A 
FCD820C 
FCD825C 
FCD850C 
FPT1OOB 
MSM3914 
MSM3916 
EDS 
1LG123 SGS 
3mm GREEN 
TLR123 SGS 
3mm RED 
TtO123 SGS 
3mm YELLOW 
TLG113 SGS 
5mm GREEN 
TLR113 SGS 
5mm RED 
TLO113 SGS 
5mm YELLOW 
20160 
RECT RED 
20162 
RECT GREEN 


32.00 I ua7aisx 
) ee | te 
1 4116 SONS A UA79M12 
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MAIL ORDER 


1205 WATT : TIP 122 
BZX61/C75 TIP125 
7SVL.3WATT 1. Teg? 
BANSISTORS T1P3055 
AC127 X 2n301 
AC128 A 2N697 
AC187 : 2N918 
ACLS ‘ 2N2219 
aD149 ie 2N2219A 
D161 i 2N2222 
AD162 2N2222A 
AF 12? : 2N2369 
BC107 euacae 
BC107B pitts) 
2N2894 
202904 
22905 
2N2905A 
2N2906 
262907 
2N2907A 
2N3019 
23053 
2N3054 
2N3055 
23302 
2N3440 
2N3441 
2N3442 
2N3563 
2N3564 
263565 
23566 
2N3567 
2N3568 
2N3569 
2N3638 
23640 
23641 
23642 
2N3643 
2N3644 
2N3646 
283702 
2N3704 
2N3771 
2N3772 
2N3773 
2N3819 
2N3B66 
2N3904 
2N3906 
2N4032 
2N4033 
2N4036 
2N4121 
2N4236 
2N4237 
2N4250 
2N4258 
2N4355 
2N4356 
2N4360 
2N4401 
2N4402 
2N4403 
2N4416 
2N4427 
2N5088 
25089 
2NS179 
2N5190 
2N5191 
2N5192 
205193 
205195, 
2N5210 
2N5245 
2N5303 
2N5401 
2N5457 
265458 
2N5459 
2NS461 
2N5485 
2N5486 
2N5590 
2N5591 
2N5770 
2NS777 
2N5873 
2N5944 
2N5946 
2N5961 
2N6027 
2N6084 
2N6121 
2N6122 
2N6123 
2N6 124 
2N6125 
2N6126 
2N6129 
2N6130 
2N6131 
2N6133 
2N696 
2n918 
250683 
28C101? 
25C1061 
2801096 
28C1106 
28C 1226 
2801306 
28C945A 
280350A 
28343 
2SK136 


TIP31B 60 3N201 
MP3IC 85 BCR& TRIACS 
11P32 66 | 1030 
TIP32A 67 | C1060 
TIP328 73 | C1220 
T1P32C 80 | C122€ 
‘TIPAL 99 | C2300 
TIPAIA 106 | Qaoiol4 
TIPAIB 114 | Qa0i5i5 
TIPAIC 116 | Q601015 
T1P42 93 | Q601515 
TIPA2A 125 | Q6025H 
THP42B 130 | Saot5i5 
HPa2c 132 | 34025H 
HPL 104 | Sc141D 
THPL12 110 | sc146D 
MIP116 417 | scisip 
TPL? 145 4 S12 
TIP120 Ba f St4 


ANTALUM 
UF 35¥ 
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-22UF/35¥ 
SSUF/35V 
ATUF/I5V 
1UF/35¥ 
1.5UF/35¥ 
2.2UF/35¥ 
3.3UF/35V 
4.7UF/35V 
1OUF/35V 
LECTRO PCB 
1UF/50¥ 
2.2UF/25V 
4.70F/25¥ 
10UF/25¥ 
33UF/25¥ 
ATUF/25V 
1O0UF/25¥ 
220UF/25V 
330UF/25¥ 
47OUF/25V 
10Q0UF/16¥ 
LQQOUF/25¥ 
2200UF /25¥ 1.20 


Y3qdYO TIV 


2.2UF/63V 
3.3UF/25V 
4.7UF/25¥ 
1LOUF/160V 
LOUF/16V 
1OUF/25V 
LOUF /63V 
22UF/25¥ 
22UF/63V 
47UF /16V 
47UF/25V 
47UF/6V 
1OQUF /25¥ 
LOQUF/63V 
220UF/16¥ 
220UF/25V 
220UF /63V 
A7QUF/16V 
47OUF/25V 
470UF /63V 
LOOOUF/16¥ 
1OQOQUF/25¥ 
1OQOUF/35V¥ 
2500UF /16V 
2500UF /25V 
2500UF /35¥ 
2500UF/50V 
A700UF /35V 
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2500UF /80V 
4000UF/75V 
S6QOUF /40V 
B0Q0UF /75V 


LECTRO 
YPOLA! 


R 
2.2UF/S0V 
47UF/50V 
6 BUF/5OV 
1OUF/50V 
22UF/50V 
REENCAPS . 

OOLUF/100V 
0015UF/100V 
0022UF/100¥ 
0033UF’100V 
0039UF /100¥ 
0047UF/100V 
OOS6UF/100V 
OO68UF / 100V 
0082UF ‘ 100V 
O1UF/100V 
O1SUF/100V 
022UF/100V 
033UF.100¥ 
O39UF 100V 
047UF/100V 
OS6UF /100V 
O68UF. 100V 
O82UF /100V 
1UF/100V 
1SUF /100V 
22UF /100V 
27UF  100V 
33UF/ 100V 
ATUF/100¥ 
AUF 250¥ 
2.2UF /250V 
3.3UF/250V 

4. 7UF/250¥ 
6 8UF/250V 
1OUF 250¥ 
REENCAPS 
IGH VOLTAGE 
O1UF ‘630V 
O22UF 630V 
033UF 630V 
O47 UF /630V 
1UF-630V 
22UF 630V 
33UF 630V 
47UF.630V 
ERAMIC 

1 PF 

1 SPF 

2 2PF 

2 7PF 

3 3PF 

3 OPF 

47PF 

S.6PF 

6 BPF 

8 2PF 

10PF 

12PF 

15PF 

18PF 

22PF 

27PF 

33PF 

39PF 

a7PF 

S6PF 

68PF 

82PF 


Y3AduO IVI 
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doPh 630 
68PF 630V 
B2PF 630¥ 
100PF 630¥ 
120PF 630¥ 
iSOPF 630V 
18OPF 630V 


220PF 630V 


Y3quO TIVIN 


These great Inverter kits enable you 
to power 240V appliances from a 
12V DC power source. Tremendous 
for camping, fishing etc. Install Into 
your Car, Boat or Caravan. 


A fully regulated and overload protected design 
featuring XTAL locked frequency. Use to power 
hi-fi, TV sets, even electric drills for short time 
erlods 
ANY OF THESE KITS ARE NOW IN USE FOR 
EMERGENCY LIGHTING PURPOSES. 
KIT features « Gold plated edge connector 
and PCB huss « Lowagerate XTAL » Sockets 
for all IC's High Efficiency Transformer 


Sults small appliances, je Turntables. Tape Decks 
Shavers etc Variable frequency adjustment 
enabies speed control of turntables Works as a 
trickle Charger wnen mains power Is avaliable 
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straight Into the microbee |/O port. Sultable for 
2716, 2732, 2532, 2732A and 2764 Epnroms. Burn 
your games programmes and eliminate cassette ry 
loading time 

KIT FEATURES «= Sockets for all other IC's « 1 x 
2716 supplied — get started straight away » Front 
Panel and Mains (SEC approved) transformer « 28 
pin and 16 pin wire wrap sockets to flush mount 
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cluded) 0B 15 Plug Complete to last nut and 
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Shortwave Scene 


by Arthur Cushen, MBE 


FEBC operating from Saipan on shortwave 


The Far East Broadcasting Company has begun operating from 
Saipan in the Northern Marianas. The shortwave service follows 
the introduction of a medium wave station and joins KYOI as a 


second signal from Saipan. 


With the callsign KFBS and_ using 
100kW, this is the first of five 
transmitters; a further transmitter will be 
delivered this month, while three more 
are expected to begin operation in 1984. 
KFBS’s first 100kW transmitter was first 
used in 1942 as KGEX San Francisco and 
later was located at the VOA Okinawa 
transmitting site while the other four 
units to be installed will be new 100kW 
transmitters. The initial broadcasts are 
being carried on a three beam antenna 
system. 

The tentative schedule is 
0900-1100UTC on 15115kHz in Russian; 
1100-1300UTC on 15150 in Mandarin; 
1300-1400 on 9575kHz in Russian and 
1500-1600UTC on 15110kHz in 
Ukranian. 

FEBC Saipan has been operating for 
some months on medium wave as KSAI 
936kHz, and has increased power to 
10kW with the installation of a new 75 
metre tower. 


VOICE OF PEACE 


Verification has been received of 
reception of The Voice of Peace 
operating from a ship located nine 
kilometres from Tel Aviv. Broadcasts on 
6240kHz have been heard at around 
2030UTC and according to Stuart Vint, 
Station Engineer, the transmitter is a 
home-made 400W unit. Plans are under 
way to increase the power to 10kW and 
use the present frequency to evaluate 
reception. The address of the station is 
The Voice of Peace, PO Box 4399, Tel 
Aviv, Israel, and the verification is a 
handwritten letter. 


DIXON REACTIVATED 


The Voice of America relay station at 
Dixon, California, has been reactivated 
after being in mothballs for several years. 
The site south of San Francisco was first 
used in 1942 for Office of War 
Information transmissions and in 1944 
became a relay base for the Voice of 
America, with the major antenna 


systems beamed on the South Pacific. 
Transmitters were extended and in 1969 
when the writer visited the station new 
250kW units were being installed. By 
1976 the transmitting site had eight 
transmitters -— three 250kW, one 
200kW, two 100kW and two 50kW 
units. VOA Dixon operates 
1130-1400UTC on 6040, 9540, and 
11920kHz and at 0000-0300 on 9505, 
11950 and 15250kHz to the Caribbean 
area. 


AMERICAN NEWS 


ARGENTINA: According to a report from 
Gabriel Ivan Barrera of Buenos Aires in 
the NZ DX Times, Radio El Mundo and 
Radio Splendid have ceased shortwave 
transmissions and now operate only on 
medium, wave and FM. This will mean 
that 5985, 6120, 9710, 9740, 11755, 
11880 and 15280kHz have been vacated 
and could be used by Radio Argentina 
Exterior. 

BRAZIL: Radio Braz, Brazilia operates on 
15290kHz with two transmissions in 
English 1800-1900UTC to Europe and 
0215-0315UTC to North America. This 
new frequency provides good reception 
at 1900 after the English program when 
German is carried up to 1955UTC. 

USA: KGEI San Francisco has been heard 
with a Russian broadcast on 9675kHz, 
opening at 0930UTC and switching to 
Japanese at 1130UTC with gospel 
programming to close-down at 
1230UTC. 


NEW BBC TRANSMITTING SITE 


Plans for a £40 million transmitter site 
have been announced as part of a 10 
year plan by the United Kingdom 
Government to increase the audibility of 
the External Service of the BBC. The 
intention of the program is to provide 
modern transmitters and antenna arrays 
of sufficient power to maintain improved 
reception qualities and keep abreast of 
the increased power used by the BBC 
competitors. One proposal is for an 


expansion of the External Services of the 
BBC and the site will house six 300kW 
transmitters and 30 associated antenna 
systems about seven kilometres north of 
Stratford on Avon in Warwickshire. 
Because of technical problems the 
existing BBC sites at Skelton, 
Rampersham, Woofferton and Daventry 
cannot be extended. The Crowborough 
station which consists of two 100kW 
transmitters will cease to operate and 
the new transmitters will be operated by 
the Communications Engineering 
Department of the Foreign Office, which 
currently operates the Crowborough 
station and the relay bases at Cyprus and 
Masirah. 


SCHEDULE CHANGES 


AUSTRIA: Broadcasts from Vienna to 
Australia are 0700-0900UTC on 15270 
and 17830kHz and 1000-1200UTC on 
15420 and 17825kHz. English is carried 
at 0830-0900 and 1030-1100UTC. 
Transmissions to the Far East are at 
1300-1500UTC on 15290kHz and 
2100-2300UTC on 7170 and 9740kHz. 

BELGIUM: Brussels broadcasts in English 
at 1915-2000 on 5985 and 15590kHz, 
2200-2245UTC on 5895 and 9900 and 
0030-0115UTC on 5910 and 9880kHz. 2 


Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill NZ. All 
times are UTC (GMT). Add eight hours for 
WAST, 10 hours for EAST and 12 hours for 
NZT. 


DO YOU WANT TO BE A RADIO 
AMATEUR? 


The Wireless Institute of Australia, 
established in 1910 to further the 
interests of Amateur Radio, conducts a 
Correspondence Course for the A.O.C.P. 
and L.A.O.C.P. Examinations conducted 
by the Department of Communications. 


Throughout the Course, your papers are 
checked and commented upon to lead 
you to a successful conclusion. 


For further information, write to 
THE COURSE SUPERVISOR 
W.L.A. (N.S.W. DIVISION) 


P.O. BOX 1066 
PARRAMATTA, N.S.W. 2150. 
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REVIEWS OF RECENT 
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CLASSICAL e POPULAR e SPECIAL INTEREST 


RIN MA AZ 


are 


MENDELSSOHN 


Symphonies Nos 4 and 5. Berlin 
Philharmonic Orchestra conducted by 
Lorin Maazel. DGG Resonance Series 
(analog) 2535 171. 


| have a vague idea — which | have 
been unable to confirm — that when this 
performance was released many years 
ago it was thought in some quarters to 
be a rival to Toscanini’s. This was in 
a period of almost mystic reverence for 
Toscanini. 

The reason for this worship was that he 
could always be relied upon to play the 
music strictly as it was indicated in the 
score and on this his concentration was 
magnetic. But his sheer personal drive 
prevented any hint of coldness in his 
readings. One felt one was in the 
presence of controlled incandescence. 

If this praise was merited it could easily 
have spoiled the talented young Maazel 
who, however, has continued, 
unaffected, to follow his brilliant career. 
Now for a few words about the Fifth. 
Mendelssohn was of Jewish stock though 
his father deserted his faith and turned 
Christian — to not much purpose to his 
son in later Nazi years. In 1962 | was in 
Hamburg and went to a very good 
restaurant in the basement of the Town 
Hall. There on the pedestal of one of the 
columns that support the building were 
engraved the names of famous German 
composers born in that city. In 1962 
Mendelssohn's name had still been left 
erased. This is strange because the 
young Mendelssohn had embraced his 
new faith with all the excited enthusiasm 
of the convert. This is shown in the Fifth 
by his bold quotations from the Lutheran 


litany in his music — the Dresden Amen 
at the beginning, a phrase also used by 
Wagner as part of the Grail Theme in 
Parsifal, and a fantasia, in the Finale, of 
the Lutheran hymn Ein Fest Burg is Unser 
Gott. The attestations of faith were 
almost truculently included in the score. 

The first movement confirms this faith 
in the earliest bars followed by a fervent 
allegro recorded with a wide range 
which is never allowed to become 
unwieldy. 

The dainty accuracy of the second 
movement is most alluring although 
some critics might find it a little facile. 
The Finale, the famous Lutheran hymn, is 
a fine technical achievement in its variety 
and ceaseless invention. The whole 
symphony is beautifully played and the 
sound, which | think must surely have 
been reprocessed, is excellent. 

The Fourth Symphony (the Italian) is 
still popular and appears frequently on 
contemporary programs. Its first 
movement is invigorating, the playing 
beyond praise. The second is sometimes 
called the Pilgrims’ March and at the 
pace taken here would have needed a 
brisk step. Marked andante con moto it 
is much more like a moderato. The third 
movement resembles a northern landler 
rather than a southern minuet. Nothing 
Italian here. But the Finale atones with a 
prestissimo Salterello, a Neapolitan 
dance much like a Tarantella. 

The gay cover painting by 
Mendelssohn himself is pleasing if not 
very original. | strongly recommend the 
whole production. (J.R.) 


JANACEK 


Sinfonietta. Taras Bulba, Rhapsody for 


Orchestra. Vienna Philharmonic 
Orchestra conducted by Sir Charles 
Mackerras. Decca Digital Disc SXDL 
7519. 


As Beecham was to Delius and Sargent 


to Elgar and Boult is to Vaughan 
Williams, Mackerras is, at any rate to 
British ears, to Janacek. Mackerras spent 
the last years of his higher musical 
training in Czechoslovakia where he 
learned the language and the nature of 
the Moravian people well enough to 
appreciate the subtle effect of this 
tongue on Janacek’s music. 

His present recording is superior to that 
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he made some years ago. Mackerras 
now uses the composer's original score 
though if he had to get it from Janacek’s 
almost indecipherable manuscript | pity 
him. The sound is therefore often much 
different from the first recorded version, 
first because of the unaltered music, and 
secondly because this one is digitally 
recorded. 

The first “fanfare” movement comes off 
very well except for slight over- 
resonance in the drums until later in the 
movement when the trumpet theme is 
developed. Its unique style, right outside 
the general trend of central European 
music, is apparent in the first bar. The 
second movement is in complete 
contrast with its odd juxtaposition of 
themes. But then, under Mackerras, 
everything is contrasted in this powerful 
drive of a performance. Next comes the 
third movement, taken almost 
caressingly, despite its vast changes of 
tempos. 

The ostinatos of the fourth movement 
give it a scherzo-like quality, yet in a way 
unlike it since Mackerras seems to be 
looking forward to a later period of 
musical development. In the Finale he 
brings everything together with brilliant 
panache. Strongly recommended. 

| am equally delighted with Taras Bulba 
where Mackerras avoids a Sibelius-like 
desolate effect with the opening cor 
anglais solo by careful lyrical shaping of 
the line. The ensemble in the second 
movement is superb with the violent 
revengeful repeated figures snapping as 
if they had teeth. The Finale is right up to 
the standard of the previous ones and 
reflects great credit on all concerned 
with the production, orchestra, engineer 
and still more importantly conductor 
who demonstrates how he can bring the 
fiercest emotion to the music without 
sacrifice of lyricism. (J.R.) 


MANTOVANI 


EVERGREEN MANTOVANI. The 
Mantovani Orchestra. RCA Silver Sound 


Series. Digitally mastered stereo 
SSL-0004. 


Everything was right for Mantovani in 
the ‘50s and early ‘60s, with a constant 
flow of rich melodies to match his 
singing strings, from composers like 
Gershwin, Kern, Berlin and Loesser. 


eS 
MANTOVANI 


was i 
i 


But, say the jacket notes, the late ‘60s 
and ’70s saw the entrenchment of rock ‘n 
roll and a shrinking of the melodic 
maestro’s options towards the “three 
B’s” of popular music — The Beatles, 
Bacharach and Bossa Nova. 

But things have changed yet again in 
the ’80s, with renewed demand for 
melodic popular music and the 
emergence of high rating “good music” 
radio stations. 

And now, of course, Mantovani also 
has access to digital technology and a 
better chance to cope with the 
“edginess” that can so easily mar the 
recording and reproduction of massed 
strings. This particular recording was 
made on 3M digital equipment, in 
Winnipeg, Canada, and custom pressed 
in virgin vinyl. There is certainly no 
surface noise and the sound quality is 
good but the modest dynamics of this 
kind of music provides no sonic drama 
to exploit the potential of the system. 

But, if you're overdue for another 
infusion of the Mantovani sound, this 
one will give 12 tracks and a playing time 
of about 38 minutes: Evergreen (the title 
track) — Can’t Smile Without You — Mull 


Of Kintyre — What | Did For Love — Just 
The Way You Are — Annie’s Song — | 
Write The Songs — You Make Me Feel 
Brand New — Nobody Does It Better — 
Let It Be Me — Plaisir d'amour — 
Weekend In New England. 

Okay for pleasant listening but not a 
digital demonstration disc. (W.N.W.) 


SYDNEY SYMPHONY ORCHESTRA “s4 


SYDNEY SYMPHONY 
ORCHESTRA 


Conductor Patrick Thomas in a concert 
of short pieces by Offenbach, Delius, 
Schmidt, Weber, Haydn, Elgar, Scarlatti, 
Berlioz and Goossens. Made by the ABC 
for Philips, 410377-1. 


Here’s a local recording made by the 


ABC for Philips. The program consists of 
what Beecham would have called 
“Lollypops” as he referred to a similar 
collection of his own he made many 
years ago. The orchestra is the Sydney 
Symphony under talented conductor 
Patrick Thomas, the sound, indeed the 
production, under the supervision of 
that reliable expert Eric Clapham. 


And very good it is. In all they play nine 
shortish pieces, with a very few 
exceptions very well indeed. Let's get rid 
of the gripes first. 

| thought the end of the Delius Marche 
Caprice a trifle sharp in pitch. | thought 
the dynamic range so wide that at 
normal levels the softer parts of Weber's 
Clarinet Concerto are almost inaudible. | 
would have liked a very slightly lighter 
touch in the Good Humoured Ladies’ 
Suite. At its present weight it tends ever 
so slightly to worthiness though the 
playing is never less than first class. | also 
thought some parts of Caractacus could 
have had a touch more brass. 

Now for the very many good points. 
The band plays with exemplary 
accuracy, brilliant attack and release, 
good tone and unquestionable 
obedience to the conductor's many 
expressive turns of interpretations. These 
are everywhere apparent. A_ Berlioz 
Reverie and Caprice gets full treatment 
and a premier recording of Haydn's 
Overture to The Fisherwoman adds a 
note of respectability to the whole good- 
natured exercise. The various soloists all 
acquit themselves splendidly. 

And Eugene Goossens who must 
always be remembered as a most 
efficient musician finishes the whole 
excellent. production with a set of 
variations, on a French folksong. It’s all a 
credit to our resources. (J.R.) 


COPLAND 


Fanfare for the Common Man, Rodeo. 


Louis Lane conducting the Atlanta 
Symphony Orchestra. Digitally mastered 
stereo, Telarc DG-10078. [From P. C. 
Stereo Pty Ltd, PO Box 272, Mount 


Gravatt, Qld 4122. Phone (07) 343 1612.] 


The very first sound from this disc, on 


BILLCO ELECTRONICS 


SHOP 2, 31 PULTNEY ST, DANDENONG 3175 


PHONE: (03) 791 8655 


* * * 


Our range of printed circuit boards for all current E.A. & E.T.I. circuits 
and large stock of Components, Instrument cases, “IZzumiya’” P.C. 
Artwork, Single and D.S. Copper Board, Ristron Coated Board, 
Breadboard Systems, OK Wire Wrap Equipment, backed up by 
friendly helpful staff makes us the best one-stop electronic shop. 
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Want to add digital frequency readout to an AM radio or 
shortwave communications receiver that uses an old 
fashioned analog dial? This unit features a bright four-digit 
LED display, 1kHz resolution, and a 0.2s update time that's 
fast enough to follow the tuning knob 


$ Plugpack Extra 


Ranges (full scale): 0.10MHz and 10-30MHz (optional) 
Display: Four digit 


Resolution: 1kHz with division switch set to divide by one: 
10kHz with division switch set to divide by 10 


Sensitivity: Less than 100mV_ from 500kHz to 30MHz 


Offset trequency: Prototype set to 455kHz, but any offset 
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Fanfare for the Common Man 


side 1 track 1, is a huge transient from 
the drums, which thunders and 
shimmers in a way that cannot but fail to 
catch the ear of a hifi devotee; it’s just so 
hard and clean. And “clean” is the 
adjective that best describes the whole 
of this recording, even though much of 
remaining sound is quite restrained, as 
throughout the Appalachian Spring Suite. 


Born in 1900, Aaron Copland has 
frequently been described as the “dean 
of American composers” although 
Leonard Bernstein, who came to know 
him well, prefers to think of him as a 
father figure of American music. 


“Aaron,” he said “has a_ particular 
genius for taking raw elements — natural 
resources, so to speak — and making 
them into a serious language of his own. 

“He’s not partisan by nature. The one 
thing he’s been partisan about all his life 
is the cause of American music. Aaron 
was always in the forefront of that 
parade.” 


In his generous jacket notes on the 
present recording, Steven Ledbetter 
points out that, until the middle of the 
last century, American music was 
synonymous with hymn tunes, theatrical 
songs and popular ditties, music for the 
home, for dancing and marching — all of 
it far removed from accepted “culture”. 

It was into that setting that Copland 
came. 

The first item, “Fanfare for the Com- 
mon Man”, was composed during World 
War li in response toa commission from 
Eugene Goossens, then conductor of the 
Cincinnati Symphony Orchestra. It has 
proved the most enduring of the par- 
ticular group of 10 fanfares, reviewed 
some time ago in these columns. 

“Rodeo”, composed as a ballet in 1942, 
was intended as a successor to 
Copland’s popular “Billy the Kid” but it is 
most commonly heard nowadays, as 
here, as a four-part suite. 


. 


City bred, Copland borrowed from the 
traditions of the wild west for the four 
segments: “Buckaroo Holiday” with 
melodies from two popular songs; 
“Corral Nocturne”, original atmospheric 
music; “Saturday Night Waltz’, a touch 
of the genteel out west; “Hoe-Down”, 
inspired by the square dance tune 
“Bonyparte”. 

“Appalachian Spring’ (Suite) is 
Copland’s own orchestral rearrangement 
of his popular ballet of the same name, 
originally scored for 13-piece chamber 
group. Listening again to the latter 
version on a 1978 3M digital recording, | 
tended to prefer it for the more open 
structure of the smaller group, but the 
fact remains that the Suite was acclaimed 
in 1945 as Copland’s finest composition, 
being awarded the Pulitzer Prize for that 
year and the Award of the Music Critics 
Circle for the 1944/5 season. 

Some may feel that the new recording 
has too much of the concert hall and not 
enough of the simple quaker farmhouse 
in the hills of Pennsylvania, where the 
original ballet was supposed to be set. 
But perhaps | quibble and, as | remarked 
earlier, the digitally mastered sound is 
very clean and, in itself, a reward for the 
technically minded listener. (W.N.W.) 


BERLIOZ 


Symphonie Fantastique. The Utah 


Symphony Orchestra conducted by 
Varujan Kojian. Reference Recordings 
2-record set. Distributed by M. R. 
Acoustics, PO Box 165, Annerley, Qld 
4103. Phone (07) 48 7598. 


This two-record set is a little unusual in 
that it has been mastered to run at 
45rpm which means that the symphony 
occupies three of the four sides. Rather 
than leave the fourth side blank (or with 
a 15-minute piece from Berlioz or some 
other composer) the recording company 
have elected to make it an extra copy of 
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side three. The idea behind this is that 
audio enthusiasts will probably want to 
play side three more often and will thus 
welcome the extra copy. Hmm. 

The reason for recording at 45rpm is to 
enable a larger dynamic range than 
would otherwise be possible using the 
standard 33rpm speed. In fact the jacket 
notes warn about the dynamic range and 
specifically about side three which 
contains the “March to the Scaffold” and 
“Dream of a Witches’ Sabbath”. 

My experience was that, provided you 
do not turn up the quiet passages to the 
point where surface noise becomes 
noticeable, the dynamic range was 
handled without any problems by my 
system. But while | noted that surface 
noise is not a problem at usable volume 
control settings, tape hiss is noticeable if 
you are reasonably keen-eared. 

Overall the dynamic range of the 
record is impressive but | found the 
balance between bass and treble too 
weighted towards the bass end of the 
spectrum. Violins lacked bite and 
trumpets lacked blare. | was a little 
disappointed in the performance of the 
orchestra too. Compared with other 
versions of the Fantastic Symphony that | 
have this one is too ponderous and slow. 
The bursts of frenzied passion and fury in 
the first movement, for example, ate just 
not frenzied enough, in my opinion. 
(L.D.S.) 


PICTURE OF THE YEAR 


CAREFUL HE MIGHT HEAR YOU. Original 
film soundtrack album composed and 
conducted by Ray Cook. Stereo, Syme 
Entertainment Pty Ltd, L-38092. 
Distributed by Festival. 


Adapted from a novel by Sumner 
Locke Eliot, the new Australian film 
“Careful He Might Hear You” is a joint 
production of the Syme organisation and 
the NSW Film Corporation. It was 
nominated for 13 of the 14 Australian 
Film Institute awards — indeed in all the 
categories for which it was eligible. It 
carried off eight of them, including the 
coveted Best Australian Picture of the 
Year. 

Music for the film was composed by 
Ray Cook, Australian born and educated 
at the Adelaide High School, the 
Adelaide Conservatorium of Music and 
the Sydney Conservatorium. Music has 
been his life ever since. 

Following early but valuable 
experience with the Philip Street Theatre 
in Sydney and the Australian 
Broadcasting Commission (1956-1960), 
Ray Cook did the rounds of the main 
London theatres as Pianist, Assistant 
Musical Director, and Musical Director 
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for a variety of major productions, 
directed productions in France, America, 
Canada and Australia, becoming 
involved also in ballet and TV drama 
production. 

The film is about a 6-year-old boy “PS” 
(Nicholas Gledhill) who, following the 
death of his mother, becomes the victim 
of an emotional tug-o-war between two 
of his aunts (Wendy Hughes and Robyn 
Nevin). 

Its a poignant story — or so | 
understand from those who have seen it 
— and Ray Cook's music has about it an 
introspective quality that permeates all 
the tracks, the titles of which summarise 
the film. | quote those on side 1: 

Main Theme — PS Overhears Lila and 
George — PS and Lila — The Meeting — 
Vanessa’s Mansion — PS Saying His 


Prayers — The Cricket Match — PS’ Piano . 


Practice — PS Meets His Father. Six more 
tracks follow on side 2. 

As with most soundtrack albums, its 
greatest appeal will probably be to those 
who have enjoyed the film but, even 
outside that context, it can provide a 
pleasant orchestral background to 
everyday activities. 

Recorded in the AAV _ Studios in 


Master the 
Microprocessor 


The Purpose of this 
Course 
There is a considerable, 


Melbourne, the sound quality is well up 
to normal standards. (W.N.W.) 


TURN OFF TV AND RELAX! 


NOCTURNE. James Galway, flute, with 
the National Philharmonic Orchestra 
conducted by David Measham. Stereo, 
RCA Red Seal ARL1-4810. 


Recorded in February 1983, at the CBS 


Studios in London, this new James 
Galway release is made to order for 
relaxation, whether you choose to 
switch off and listen actively, or simply 
to switch off and let the sound create its 
own atmosphere. 

You may have heard track 1, “Clare de 
Lune”, so many times that it has become 
repetitive but, somehow, James Galway 
seems always to come up with 
arrangements and a_ refinement in 
presentation that imparts new interest to 
the classical evergreens that help make 
up this album: 

Clare de Lune (Debussy); Nocturne in E- 
Flat (Chopin); Dreamers (Hamlisch); Pan 
and the Birds (Mouget); Meditation from 
“Thais” (Massenet); Berceuse from the 


Certificate 
Issued to all Students 
completing the Course 


“Firebird” (Stravinsky); Berceuse from 
“Dolly” Suite (Faure); En Bateau from 
“Petite Suite” (Debussy); Nocturne (Lili 
Boulanger); Nocturne No 5 in B-Flat 
(Field); Consolation No 3 in D-Flat (Liszt); 
Morning from “Peer Gynt” Suite (Grieg). 

No statements are made on the jacket 
as to the technique or quality of the 
recording but the uniform level of these 
arrangements presents no_ special 
problems, anyway. Sufficient to say that 
the sound and the surface are both very 
clean, with no hint of noise or distortion 


anywhere. 
It’s a delightful recording, with a wide 
potential appeal. (W.N.W.) Q 


Learn how Microprocessors 


really work 


.the practical way. 


How the Course is 
organised 
The basis for the practical 


expanding and world-wide 
demand for people with a 
real knowleage of 
microprocessors and 
general computer 
technology Such people 
are needed to design and 
evaluate systems and to 
assess and develop the 
enormous range of possible 
applications, both present 
and future, of 
microprocessors and to 
understand the installation 
and servicing of the main 
types of equipment of which 
they may form the most vita/ 
component 

(A microcomputer has 
already been produced to 


we ifs “software’) 
in the most fundamenta! 
form of computer language 
called “machine code 
No previous knowledge of 
computers is necessary 
though a little basic 
knowleage of electronics 
plus digital and logic 
circuits will be found 
helpful 
A special introductory short 
course 1S available to 
provide this back-ground 
information, if required by 
an individual student on the 
course without extra fee 


Student— Tutor 
Contact 


successfully Course covers 
main requirements of the 
City and Guilds Certificates 
in Computers 


FREE COLOUR BROCHURE 


work in the Course is the 
Microcomputer 

This is Supplied completely 
assembled and ready to 
use 

The Course text is carefully 
arranged in sequence so 
that each new section 
follows logically from 
previous work Hardware 
description and 
programming technique 
progress together, so that 
the Student is discouraged 
from treating them as 
distinctly separate subjects 
Following each section of 
descriptive text, detailed 
instructions are given in 


replace the mechanical 


Post coupon now The Australian School of Electronics SLOCHIGUSE LIS 


Microcomputer to provide a 
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programmer on a domestic 
washing machine, for 
example ) 

This Course provides the 
necessary basic information 
to enable a student to really 
understand the functioning 
of microprocessors and 
their supporting Circuitry 


A qualified lutor is available 
to every Student throughout 
this Course :n order to deal 
with any queries which may 
arise and to assess certain 
questionnaires which are 
issued to Students 
throughout the period of 
training 
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Pty Ltd .PO Box 108. Glen Iris, Victoria, 3146 
Offices at 219 Balaclava Rd . Caulfield North 


Please send your brochure without any obligation to 


Name 


iy) 
& Address 


An Postcode 


practical demonstration of 
each new function or 
technique This provides a 
very powerful way of 
learning precisely how the 
system operates, and 
enables any possible 
ambiguities in the Student's 
mind to be quickly resolved 


Sony PCM Adapter 


. continued from p39 


14 and 16-bit digital systems and are 
much better than comparable analog 
systems. The rapid increase in distortion 
above OdB is caused by the system 
running out of bits with which to encode 
the signal. This situation actually occurs 
at +0.8dB — the same level at which the 
overload warning is activated. Because 
levels above +0.8dB cannot be 
encoded, they are simply clipped off, 
resulting in rapid increases in distortion 
with further increases in signal level. 

As expected, wow and flutter in the 
PCM-701ES output signal was too low to 
measure with out test equipment and for 
all intents and purposes may be 
considered zero. 

Since the PCM-701ES must be teamed 
with a VCR of some sort, the ease with 
which the VCR tape transport controls 
work determines to a large extent the 
ease of using the whole system. For our 
review Sony supplied us with an SL-C9AS 
VCR which worked extremely well with 
the PCM-701ES. 

During our review the PCM-701ES 
worked very well providing tapes which 
were indistinguishable from the original 
program source. One dropout did occur 
during playback of a tape, however since 
this was once only (it did not occur on 
subsequent playbacks) we can assume 
that it was due to a transient piece of dirt 
or oxide on the VCR heads. This did 
point up the need to keep the VCR 
heads clean since operation of the 
muting circuitry during dropouts puts 
quite a hole in the music and is much 
more noticeable than say a scratch in an 
analog system. 

The PCM-701ES is available from hifi 
retailers who stock Sony equipment and 
carries a suggested retail price of $1349. 
Further information may be obtained 
from a Sony retailer or from the head 
office of Sony (Australia) Pty Ltd at 
453-463 Kent St, Sydney 2000. (J.S.) 
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Peerless oe idler ates 


ACROSS 
These are used in all 
solid-state devices. (14) 
Having a phase 
difference. (7) 
Scientist famous for his 


electromagnetic work. (7) 
Name of an early passive 


satellite. (4) 

Magnetic unit. (5) 

Metal sheeting. (4) 
Name of a dark space in 
gas-discharge tubes. (5) 
Likely place to find an 
electronic counter 
salesman? (6, 2) 
Spectral hue. (3) 

Fast method of data 
transfer. (8) 

Said of resistors with 
linear relationship 
between voitage and 
current. (5) 

Visible electric 
discharges. (4) 

Relating to charged 
atoms. (5) 

One of a TV’s guns. (4) 


Electrons released from a 


cathode. (7) 

Starting impulse. (7) 
Rechargeable device. 
(9, 4) 


DOWN 
Joining alloy. (6) 
Units of resistance. (7) 
Processed piece of a 
semiconductor. (4) 
What a metal-detector 


enthusiast hopes to find. 


(6) 

ossible state of a 
semiconductor hole. (8) 
Prefix meaning a factor of 
10'?. (4) 
Transmitted an RF signal. 
(7) 
Graphical marks. (1-1, 5) 
Unit of energy. (5) 
What causes 
photoemission? (5) 
Unit measuring ratio of 
voltage, etc. (3) 
Electro-acoustic device. 
(7) 
Made a reproducible 
store of data. (8) 
Pick up radio signals. (7) 
Said of unlawful 
transmissions. (7) 
Electronic network. (6) 
Unit of inductance. (5) 
Prefix meaning a millionth 
of pico. (4) 
Substance used as dry 
cell electrode. (4) 
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CHECK YOUR LOCAL STORE FOR EXTENDED TRADING HOURS OVER CHRISTMAS 


SURERADERL 


JAYCAR ELECTRONICS & 
No. 1 FOR COMPUTERS 


Microbee features: 


@ 16K and 32K. 

Non-Volatile CMOS RAM. 
@ Programmable RS232 Serial Port. 
@ Programmable 8 Bit I/O Port. 


Display 64 x 16 and 80 x 24 
screen format. 


@ 6545 Programmable VDU Driver. 


microbee 
Australia’s leading ° cecnrin emai 


personal reteremen £3 


Computer 


Now with 
Jaycar 
Dealer 

Support 


pricing information 


Cat. XE-5000 MicroBee 16K Plus $469.00 

Cat. XE-5050 MicroBee 16K IC $499.00 
KEV ERATURES Cat. XE-5100 MicroBee 32K Plus $559.00 
SOR EEE CRC GAGE CCN Uae Cat. XE-5150 MicroBee 32K IC $599.00 
+ 1200 BPS HALF DUPLEX (CCITT V23) Cat. XE-5200 MicroBee 64K Plus $699.00 
22h | aa Cat. XE-5250 Single Disc System $1099.00 
* TELECOM APPROVED Cat. XE-5255 Add-on Disc $559.00 
NO ADJUSTABLE CIRCUITRY Cat. XE-5260 Dual Disc Drives $1599.00 


* DESIGNED IN AUSTRALIA 
* MADE IN AUSTRALIA 
THIS IS NOT A TOY’ 


is 


Jaycar has made a bulk purchase to bring them to you at the incredibly !ow price of $399. Amazing value 
fora FULL DUPLEX unit Cat. YC-1350 


“Y" ADAPTOR LEAD 


You could simply plug this adaptor lead into your telephone socket if you 
were allowed to, It plits to two sockets. One for the YC-1350 Modem 

(special fitting) and the other for a telephone. No need to disconnect the 
phone ever! ONLY $29.95 


MICROBEE CARRY CASE 
Carry your MicroBee around without risking damage! 


Glittering brown vinyl rigid enclosure measures 
355(W) x 245(D) x 75(H)mm. Incorporates the 


Cat. XE-1205 Printer Cable Interface $49.95 


MICROBEE 


KITS—KITS—KITS—KITS—KITS—KITS—KITS- 


ET! 733 RTTY Convertor. Ref: ETI April 1983. This simple project allows you to hook up 
your MicroBee to a HF receiver and print radio teletype messages on a monitor screen 
Listen to world news for FREE!! 

Cat. KE-4654 ONLY $17.95 
ET! 649 MicroBee Light Pen. Ref: ET! August 1983. This simple, low cost device plugs 
into the Bee's 8 bit port. The ‘‘pen”’ gives you an entry into the world of light pens and 
interactive software 

Cat. KE-4656 SHORTFORM $19.50 
SPECIAL PROBE CASE TO SUIT (as specified in ET! article) Cat. HB-6400 9.95 
ET! 668 MicroBee EPROM Programmer. Ref. ETI February 1983. This simple, low cost 
EPROM programmer just plugs into the Bee’s |/O port and enables you to save programs in 
any of the 5 different common EPROMs available (2716, 2532, 2732, 2732A, 2764) 
Kit comes complete with ‘Personality’ plug and all IC sockets 


Cat. KE-4650 $39.95 
MicroBee logo emblem on box. Pati inaiee Kit for the MicroBee. Includes 15 pin ‘D’ plug — add $15.00 if Centronics 
FANTASTIC VALUE AT $12.50 Cat KE-7017 $15.00 
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ORACO MEU 


DISASSEMBLER By Dreamcards 
Some may say “Not another Disassembler’’. But 
this one has a difference. It allows you to set out 
where the data fields are so the computer is saving 
time, not rying to disassemble data. A program 
fou shouldn't be without. 
at. XE-6915 $15.00 


CHEAPIE By Dreamcards 
Two top quality programs tor the price of one. 
(The ‘best;Hangnan] we ve: seen yet ony ace, A‘sng 
@ superb version of Battleship on side B. Bo’ 
have excellent graphics. 
Cat XE-6920 $15.00 
CANNIBALS AND MISSIONARIES 
The old logic problem game of transferring 3 
Cannibals and 3 Missionaries from one side of a 
river to the other in a boat that holds two. If 
there are more Cannibals than Missionaries on 
either side at any time the Cannibals revert to 
their favourite form of feeding. 
Cat. XE-€925 $14.95 
COMPOSER BEE 
This is a very well written program for music. 
This program allows you to compose, play, 
edit, transpose as well as being able to load and 
save your music. A program that has been a long 
time in the writing and well worth buying. 
Cat. XE-6930 $22.50 
WORD ADVENTURE 

A program with very good graphics using little 
characters to entice the user to think what word 
is either a synonym, antonym or homonym of the 
word they are showing Everytime you get it 
wrong you are given more clues. After the clues 
run out you must face the Dragon when you must 
Lill the word he is holding correctly before Vie 

at XE-6935 $14.95 

PONTOON 

A quality fast moving card game where up to 6 
players can play against the computer who is 


banker. 
Cat. XE-6940 $14.95 


MUSIC ~ B —- MYTEK 

MusicB is a music Composer/Editor that lets you 
Create and save music and sound effects with a 
flexibility that makes chopsticks of the Basic 
PLAY command. MusicB is a great way to learn 
and play music! Comprehensive instructions are 
included. 

Cat. XE-7010 $20.00 


TRSBEE ~ MYTEK 

TRSBEE is a package of three programs that 
loads TRS-80 Model 1 and 3 program tapes into 
the MicroBee without any additional hardware. 
Although some program editing will still be re- 
quired prior to their running, the majority of 
Program typing time is saved by TRSBEE. The 
first program loads TRS-80 BASIC programs 
into MicroWorld BASIC. Most prgrams may then 
be edited and run. The second program in the 
package loads any TRS80 machine code file 
into MicroBee memory. The third program 
loads TRS-80 assembler files into the MicroBee 
EDITOR/ASSEMBLER. Any TRS-80 Model 1 
or 3 tape may be loaded. TRSBEE opens up 
a whole new world of possible software on your 
MicroBee! 


Cat. XE. 7005 $30.00 


HOUSEHOLD REGISTER 
This program will simplify the task of determing 
the value of your home's contents for insurance 
Purposes, as well as providing descriptions of all 
listed items in the event of their loss or destruc: 
tion. Effects are catalogued by name, description 
and value. Nine separate rooms are provided, 
and up to 28 items may be listed in each. 
Cat. XE-7000 $15.95 
STAT PACK ~ STATISTICS 

This program is a general purpose graph plotting, 
linear regression, line of best fit and correlation 
Program. It features a t-test of significance for 
the correlation coefficient and, if no evidence of 
correlation is found, a determination of minimum 
sample size is performed. 

$14.95 


LECTRONIC AGENCIES 
OFTWARE & PERIPHERALS 


BASIC TUTORIAL 

Is a super teaching aid for any classroom. Basic 
Tutorial is a set of 9 interactive exercises designed 
for teaching Basic to the computer novice. No 
Previous knowledge is assumed. Basic Tutorial 
uses a unique double screen technique to display 
both the normal computer output and the tuto- 
rial exercises at the one time. This allows the 
student to use the MicroBee in the normal way, 
while the tutorial instructions appear in the lower 
half of the screen. 

Cat. XE-6860 $20.00 
MACHINE CODE TUTORIAL — MYTEK 
Consists of 8 interactive exercises designed for 
teaching machine code programming and related 
topics as they apply to the MicroBee computer. 
Only a general knowledge of the BASIC language 
is assumed. Machine Code Tutorial is designed to 
bridge the gap bewteen BASIC programming 
and being able to understand and use typical 


Z80 manuals. 
Cat. XE-6855 $25.00 


BUDGET — SPREADSHEET 

This program is designed to speed up and simplify 
the task of framing a usable financial budget. 
Applications range from personal or household 
to small business finances. A quality program. 

Cat. XE.6850 $15.95 

DECODE 
Basic decoder and listing formatter 

This programme will be an invaluable aid to any 
one taking first steps in understanding machine 
code or wants to expand their library of proven 
machine code routines. Decode will (a) print 
imbedded machine code routines fully and 
accurately (b) print all unprintable characters 
(c) provide a clearer, easier to read listing and 
send all output to a printer if so required. ED 
ASM is not required. 

Cat. XE-6765 $15.95 


DATABEE 

This program is a well written data base manage 
ment system that utilised the MicroBee to its 
fullest to provide a Data Management System 
similar to those found on larger and more expen- 
sive systems. This comes complete with large 
bound manual. 

Cat. XE-6945 $19.95 


DEFENDER 


for the 


MicroBee Computer 


Fast Furious Action Game 


Ro! 
ie 


ASTEROIDS PLUS —- MYTEK 
Asteroids Plus is one of the finest high resolution 
graphic arcade games available for the MicroBee 
computer. It features 3-D point by point resolu- 
tion graphics, shields, sound effects, intelligent 
objects, guided missiles, black holes and a score 
board. If you enjoy playing computer games, you 
will be captivated by Asteroids Plus. 

Cat. XE-6297 $22.50 
BEEZ 80 ~- MYTEK 

This secret code disassembler will disassemble 

any code sequence. Nothing is illegal. It will 

allow you to program with codes that no other 

disassembler can decipher! 

Cat. XE-6298 $20.00 
SPACE INVADERS 

One of the most popular programmes ever released. 

This version was written especially for the Micro- 

Bee. 

Cat. XE-6030 $14.95 

FORTH 

A new language for the MicroBee. Comes comp 

lete with interpreter on one side of the tape and 

supporting programs on the other side. As well 

as this it includes a very well written, bound 

manual. 

Cat. XE-6965 $45.00 


PSYCHOTEC By Dreamcards 
Psychotec provides a striking example of art 
ificial intelligence, allowing a dialoque in English 
between computer and operator, the computer 
playing the role of psychiatrist and the operator 
being a “patient’’ on the couch. Leaves other 
“similar” ty) for dead. 

Cat. XE 6875 $15.95 

MERLIN By Dreamcards 

Merlin is a 32K adventure set in England during 
the dark ages. Your task is to search through the 
dark forest inhabited by robbers, outlaws and 
creatures with awesome magic powers to find a 
legendary sword. An excellent adventure. 

Cat. XE 6870 $25.00 


PROGRAMMING HINTS 
Consists of a collection of modules which you 
may use to improve your own BASIC programs. 
They are all linked together under a menu driven 
display which allows you to RUN or LIST each 
module to see how they work. 


Cat. XE-6895 $14.95 


DEFENDER 


LOG — GENERAL PURPOSE INDEX 
This program is designed to suit a wide range of 
records where indexing (and later searching) can 
be on one or two words, or on a string of up to 
15 characters. Each record consists of its index 
heading, plus up to 12 lines of text. Each line 


can contain up to 41 characters. 
Cat. XE-6890 $15.95 


MINE DROP 
“You are a tank running around a maze gathering 
all the supplies you can. It sounds easy, but you 
have a guided missile hot on your trail. Your 
only defence is a remote controlled mine which 
you drop and explode at will. A very fast joy- 
stick or key controlled game. 
Cat. XE-6960 $14.95 
PENETRATOR 
A low resolution graphic version of the popular 
game ‘Scrambler’. You must defeat the rockets 
and bomb the radars in an effort to get to the 
next stage which is even harder. This game can be 
either controlled by a Joystick or by keys. Being 
in Lores graphics it is a very fast game. If you are 
bored with the same land pattern you can devise 


vour own 
Cat XE-6955 $19.95 
SPACE PATROL 

A lot like Penetrator but in high resolution 
graphics. You must battle your way through 
the various stages where at the last stage you have 
four chances of blowing up a neutron bomb 
shelter. If you are successful, the next round is 


a lot harder. 
Cat. XE-6950 $16.95 


METEOR RESCUE —- MYTEK 
Your mission is to rescue stranded astronauts. 
You are the commander of the Landing Module 
docked in space with the mother ship. It is your 
responsibility to guide the landing module 
through a meteor field, down to the surface of 
the planet, to land safely on a landing pad, An 
astronaut will then run to your landing module 
and you will blast off. You must use your lasers 
if necessary and dock with the mother ship 
again. A total of six astronauts must be shuff 


led to the mother ship, 


Cat XE-7020 $17.50 


CORVILLE CASTLE 
Corville Castle is an adventure which will take 
you to a far away place of mystic castles, fierce 
monsters and evil warlocks. You must enter the 
warlocks castle and find some dark secret which 
will help you to destroy the warlock. But remem 


ber, you only have until dusk. 
Cat. XE-628! $16.95 


FROM MYTEK 


This long awaited program is finally available. Defender needs no intro 
duction. The Defender arcade game is one of the most popular ever pro 
duced and the Mytek version is brilliant, a rival for Asteroids Plus 

Cat. XE 7036 DESTROYER $22.50 


You are the UFO and you must destroy the enemy city buildings before 
you can land. You have no control over the UFO except for the three 
bombs on every pass you make over the city. But beware the UFO gets 
lower with every pass. Good araphics and sound 
Cat XE 7048 $14.95 
COULOMBS LAW 
This program is another in the series of Physics simulations. The first 
Part is a tutorial and the second is a simulation of the experiment. 
Cat. XE 7049 $14.95 
BACKGAMMON — FROM MYTEK 
This game conforms exactly to that set down in the official rules of the 
International Backgammon Association, including the rules of doubling 
and scoring. 
Cat. XE 7050 $1750 
POOLS AND LOTTO 
Two programs to help make life easier for the Pools and Lotto enthusiast 
The first program chooses your numbers for the week and the second 
Program allows you to input your numbers into a program and when 
Lotto night arrives you can input the winning numbers and the computer 
will check your Lotto for you 
Cat. XE 7045 $14.95 
WONDER WORDS 
This program allows you to input 20 words and the computer will create 
a Wonder Word puzzle. This can be either sent to a printer or solved on the 
screen or let the computer solve it. Just the program for Wonder Word 
enthusiasts. 
Cat. XE 7046 $1495 
GEO-—TECH DRAWING 
This is the first tape in a series to assist students in grasping the funda 
mentals of geometric and technical drawing. It uses good graphics with 
excellent explanations. 
Cat XE 7047 $14.95 


Cat. XE-6999 
Incorporating 


Jaycar ELECTRONIC AGENCIES 


SHOWROOMS 


117 YORK STREET - PHONE: (02) 264 6688 and 267 1614 
TELEX: 72293 


Cnr. CARLINGFORD & PENNANT HILLS ROAD - PHONE: (02) 872 4444 


NUMBER 1 FOR KITS 


POST AND PACKING CHARGES 
$5 — $9.99 ($1.50) $10 — $24.99 ($3.20) 
$25 — $49.99 ($4.50) $50 — $99.99 ($6.50) 
$100 — $198 ($8.00) Over $199 ($10) 
“Free INSURANCE for Road & Registered Post over $200" 


All heavy or bulky items (over 20kg.) sent Comet Road Freight $12.00 anywhere 
in Australia. 
SHOP HOURS CARLINGFORD, CONCORD & HURSTVILLE 
Mon — Fri 9am — 5.30pm: Sat — 9am — 12pm: Thurs night 8.30pm 
SHOP HOURS SYDNEY 
Mon — Fri 8.30am — 5,30pm. Sat — 8.30am — 12pm: Thurs night 8.30pm 


MAIL ORDERS AND CORRESPONDENCE: BOX K 39 HAYMARKET, SYDNEY 2000 i> 


BANKCARD 
Via Your Phone 


115 — 117 PARRAMATTA ROAD - PHONE: (02) 745 3077 


121 FOREST ROAD - PHONE: 570 7000 
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Micronews 


New portable is a world beater 


The most significant new computer of 
1983 would have to be the Dulmont 
Magnum. With a full 16-bit processor 
and up to 256K bytes of RAM in a 
portable, battery-powered package the 
Magnum is an exceptional product by 


world standards — designed and 
manufactured in Australia. 
President Computers will be 


distributing the Magnum through their 
187 outlets nationwide. Managing 
director Tom Cooper goes so far as to 
say that the Magnum will establish 
Australia as the leader in the portable 
computer market. Certainly the 
development and production of the 
machine is a landmark for the Australian 
computer industry. 

The Magnum computer is a “briefcase 
portable” measuring 305 x 280 x 50mm 
(W x D x H) when the LCD screen is 
folded down over the keyboard. The 
processor is the Intel 80186, an upward- 
compatible enhancement of the 8086 
with a two-channel DMA controller, 
three 16-bit timers, interrupt controller, 
bus controller and clock circuit on the 
chip. 

Essentially the 80186 provides 
significantly improved performance over 
the 8088 and at the same time reduces 
the manufacturing costs of the system. 

The liquid crystal display of the 
Magnum is mounted in the front half of 
the top cover, which can be locked in 
one of a range of positions to allow the 
best viewing angle. The screen displays 
eight lines of 80 characters each, with 
fully-formed upper and lowercase 
characters. 

In conjunction with the compact, 
typewriter-style keyboard the LCD 
screen makes the Dulmont Magnum a 
true “go anywhere” computer. Twelve 
user-definable function keys and a 
“Help” key integrated with the software 
available for the Magnum, allow a 
“menu-driven” approach which is certain 
to appeal to new users. 

The operating system of the Magnum is 
MS-DOS 2.0, and various applications 
programs are contained in 128K bytes of 
internal Read Only Memory. As standard 
the Magnum comes with word 
processing software, an electronic 
spreadsheet program, a_planner/diary 
based on the internal clock and calendar 
of the machine, and Basic-86 for those 
who wish to write their own programs. 

Optionally available will be an 
accounting package and an engineering 
planning and calculation package, plus 


other software running under MS-DOS. 
Two 128K byte ROM packs can also be 
plugged above the keyboard, allowing 
the on-board software to be further 
expanded. 

Peripherals and expansion capacity 
have not been ignored. Two RS-232C 
serial ports and a Centronics parallel 
printer port are included as standard, 
together with a video output which 
supplements the LCD screen with an 80 
x 25 line display on a video monitor. 
IBM-PC compatible dual double-sided 
13cm disk drives will be available in 
an expansion interface which also 
includes an additional 256K bytes of 
RAM and a power supply for the system. 

Another expansion box is under 
development with an _ eight slot 
motherboard which will take IBM-PC 
expansion boards. The intention is that 
anything which can be added to the PC 
will be compatible with the Magnum 
hardware. 

Manufacturer of the Magnum, 
Dulmont, is jointly owned by Dulmision, 
a leading Australian supplier of electrical 
power line fittings, and Tramont, a 
subsidiary of the Belgian Tractionel 
group. Dulmont was formed in May this 
year when it became clear that the 
Magnum project would require 
substantial funding and_ international 


80 Micro programs 


on cassette 


LOAD 80 is a “magazine on 
cassette” containing the programs 
which appear in each monthly issue 
of the US “80 Micro” magazine for 
the TRS-80 Model 1, Model 111 and 
System 80 computers. 

A companion cassette, “COLOR 
LOAD 80”, appears quarterly and 
contains Basic and machine code 
programs for the TRS-80 Color 
Computer. Each cassette contains 
on average 20 ready to run 
programs. 

LOAD 80 and COLOR LOAD 80 
cover new screen routines, games, 
business programs, utilities and 
educational programs. Both are 
now available in Australia at a 
recommended retail price of $19.95 
from Australia Computer Software, 
PO Box 450, Malvern, Vic, 3144. 
Phone (03) 20 4947. 


backing if it was to be marketed in a 
manner suited to the unique new 
concept. 

Printronics did the circuit boards, chips 
came from overseas, and research and 
development was initially supported by 
a $350,000 grant from the Department 
of Science and Technology. 

As a result of these combined efforts 
the Magnum is set to make a 
considerable impact on the portable 
computer market, both in Australia and 
overseas. 
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SOME COMPUTERS ARE 
BETTER THAN OTHERS 


SPECTRAVIDEO SPECTRAVIDEO APPLE Il E 
SV 328 SV 318 


COMPUTING POWER FEATURES 
BUILT-IN ROM 
EXPANDABLE TO 
BUILT-IN EXTENDED MICROSOFT® BASIC 
BUILT-IN RAM 
EXPANDABLE TO 


KEYBOARD FEATURES 
NUMBER OF KEYS 
USER DEFINE FUNCTIONS 
SPECIAL WORD PROCESSING 
GENERATED GRAPHICS (FROM KEYBOARD) 
UPPER/LOWER CASE 
GAME/AUDIO FEATURES 
SEPARATE CARTRIDGE SLOTS 
BUILT-IN JOYSTICK 


OLORS 

RESOLUTION (PIXELS) 

SPRITES 

SOUND CHANNELS 

OCTAVES PER CHANNEL 

A.D.S.R. ENVELOPE 
PERIPHERAL SPECIFICATIONS 

CASSETTE 

AUDIO I/O 

BUILT IN MIC YES 

DISK DRIVE CAPACITY 256K 

(LOW PROFILE) 


CP/M® COMPATIBILITY (Standard 80 column 
CP/IM® 22 programs) 
CPIM /* 
Specifications are subject to change without prior notice. 


Microsoft is a registered trademark of Microsoft Corporation 
CPIM is a registered trademark of Digital Research, Inc. 


2 CHANNEL 2 CHANNEL 
YES YES 


15 
280x160 


ATARI 800 sae iia BBC SPECTRUM 


DRAGON 
MODEL B 32 


10K 

42K 
ADDITIONAL COST 

48K 


128 16 16 9 
320x192 320x200 256x640 256x192 
NIA 4 8 ? 16 


* 64K user addressable plus 16K graphic support 

** 240K user addressable plus 16K graphic support 

*** 16K user addressable plus 16K graphic support 

**** Apple Il can accept modified 40 or 80 Column CP/M 
***** Commodore 64 accepts 40 column CP/M 

? Data not available 


OURS IS MUCH BETTER 


When you start comparing Spectravideo’s SV-318 to other 
oersonal computers, you'll find there really is no comparison 
The SV-318 is the only logical choice, because it does more 
than some computers costing 4 times as much. And its abili- 
ties simply embarrass other computers in this price range 


The SV-378 isn't just more capable. It’s much 
more capable. No other computer at even twice the price 
comes near its 32K ROM expandable to 96K. Or to its 32K 
RAM expandable to 144K. And no other computer has a 
built-in joystick/cursor control—an immeasurably useful 
feature when it comes fo playing your favorite video game 
Further, the SV-318 has, as its resident language” Extended 
Microsoft Basic, the industry standard. It even has built-in 
CP/M (standard 8O-column program), so you can 
immediately utilize over 10,000 existing software programs 


The SV-318 isn’t just more expandable. It’s 
much more expandable. Unlike many other so-called 
computer systems, all our important peripherals are avail- 
able at once. That means you can get almost full usage out 
of your SV-318 from the day you buy it. With the Super 
Expander, Data Cassette, Floppy Disk Drive, Dot Matrix 
Printer, Graphic Tablet and SV-8O0O Series Expansion 
Cartridges, there’s almost no end to the work you can Go. Or 
to the fun you can have. The SV-3/8 is well designed to inter- 
face with new options as they become available, too. All this 
adds up to a computer you'll grow into, not out of. 


The SV-318 is not only eminentiy affora- 
able, it’s the first real bargain of the computer age! Besides 
business application, home budgeting, word processing, 
programming and self-teaching, the SV-318 is the best enter- 
tainment value in town. Not only can you use it with your TV 
or color monitor to play hundreds of different video games 


SPECTRAVIDEO SV-318 


FOR UNDER $500 


with the optional SV-1O5 Graphic Tablet you can draw 
pictures, graphs, charts and other visual images on your TV 
screen. Considering what you get for what little you pay, the 
SV-318 is once again the only logical choice 

Whether you're investing in your first Computer, or are 
already well versed in today’s most important machine, 
youl find that the SV-318 is the only logical choice for you 


SRECTRAV/DEZT 


PERSONAL COMPUTER 


VIDEOACTIV ELECTRONICS 


VIC: 70 St. Kilda Road, St Kilda, 3182 Ph: (03) 537 2000 N.S.W.: Box 474, Edgecliffe, 2027 Ph: 
(02) 328 1190. W.A.: Jerdon Agencies. 25 Gladstone St., East Perth, 6000 Ph: (09) 328 5299 QLD: 
Franklin Agencies, 3 Mane St., Milton, 4064 Ph: (07) 369 0496 TAS: Dennington Enterprises, 46 Canning 
St., Launceston, 7250 Ph: (003) 318 551. S.A.: Ben Marcus, P.O Box 2470, Adelaide Ph: (08) 211 7766 


Micronews 


IBM PC to be made 
in Australia 


IBM has announced plans to produce 
its Personal Computer in Australia. A 
plant in Wangaratta, 220km north-east of 
Melbourne will be converted for PC 
manufacture. 

Since the IBM PC was released late in 
1981 it has taken over 25% of the world 
market for personal computers, with 
estimated sales of over one million units. 
Sales in Australia, though, have not been 
up to expectations and this may be one 
reason behind the decision to set up 
manufacturing here. 

Wangaratta will join Boca Raton, 
Florida, and Greenock, Scotland as PC 
production centres and will be used to 
supply markets in Australia, New 
Zealand and South-East Asia. 

Announcing the plan, Mr Brian Finn, 
managing director of IBM Australia, said 
that local manufacturers could supply 
about 25% of the components of the 
Personal Computer. IBM has stated that 
it will purchase an estimated $27 million 
worth of computer components from 
Australian manufacturers over the first 
five years of the plant’s operation. 

Along with hardware manufacture IBM 
will also set up a software centre in NSW 
which will acquire products from local 
industry and market them through IBM's 
worldwide distribution channels. 

Eventually, according to Mr Finn, the 
company intends to transfer production 
of Personal Computer software from the 


Microcomputers are making an impact 

in many fields, but entirely new 
applications are rare. One such, 
however, is a new colour measurement 
system introduced by Instrumental 
Colour Systems. 


Micro colour matching system 


200Ist Sirius computer delivery 


Two thousand Sirius computers have 
been sold in Australia since its 
introduction in July 1982, and to mark 
the occasion Barson Computers recently 
presented the 2001st to the Shell 
Company of Australia. 

According to Julian Barson, “wide 
acceptance by large Australian 
corporations has been instrumental in 
establishing Sirius as probably the top 


selling microcomputer in its category”. 
Monthly sales of the Sirius computer are 
around 230, with the larger capacity 
2.4MB and 10MB hard disk systems 
representing 70% of the total. 


For further information on the Sirius 
machine contact Mr J. Barson, Barson 
Computers, (03) 419 3033 or Bill 
Saunders, BS Microcomp, (03) 614 1433. 


United States to Australia. 

In the United States IBM has recently 
abolished a clause in its standard 
software acquisition contract which 
limited royalties to program authors to 


Based on a Z80A_ microprocessor 
system, the desk-top unit can store and 
manipulate colour data for a range of 
colour measurement and_ control 


applications. With 64K of RAM and twin 
dual 


minifloppy disk drives, the 


$US100,000. The change was in reponse 
to complaints from authors that IBM's 
terms for software acquisition compared 
unfavourably 
companies. 


with those of other 


computer can also be used for many 
standard business applications when not 
at work in the laboratory or quality 
control department. 


Called the Micromatch 2000, the 
system incorporates some of the most 
popular features of larger units made by 
Instrumental Colour Systems Ltd of 
England, who specialise in colour control 
and colour matching applications. 
Colour sensing is by means of a high 
precision spectrophotometer and data 
on up to 1000 colour standards can be 
stored and processed. 


Applications of the Micromatch are 
seen in the textile, clothing, printing, 
paint and plastic industries and some of 
the more unusual tasks undertaken so far 
include matching the frames of 
sunglasses, cocoa blending, and 
ensuring that Army khakis are indeed 
uniform. 


The Micromatch is being distributed in 
Australia and New Zealand by Hardie 
Trading Ltd. 


Supa-switches from C:.K 


Type MS — Rotary action 
DPST, suitable for inductive 
circuits. 

Type PBMS — Pushbutton 
(push on/push off). Ideal for 
TV industry. Both types 4A at 
250V, 80A. surge. 


Type PT — Offering 
outstanding, cost saving 
design — multibank. 


Type CK — Inexpensive 
totally enclosed, single bank 
12 position, 1,2,3 & 4 pole. 


Type RA — 1" diameter. Up 
to 12 position — multibank. 


Types KMS and KRA — 
Random or common keys, 
key trapping facilility. Mains 
switch at 4A, 250V, 80A. 
surge or RA rotary wafer, 
multi position. So SNS aes 


C&K Electronics (Aust.) Pty Limited Obligation tree and 


comprehensive data is 
Office: 15 Cowper St, Parramatta NSW 2150. yours for the asking 


PO Box 229, Parramatta 2150. Telephone 635 0799. Telex AA23404 
Agents: Melb. 598 2333. Adel. 277 3288. Bris. 36 1277. Perth 458 7111. 
COMPONENTS Hobart 34 2233. Launceston 31 6533 


The Mitsubishi flexible disk drives are fully compatible and interchangeable 
with industry standard interfaces such as Shugart. 

Mitsubishi drives offer state-of-the-art enginee at a low cost, with features 
that quality conscious users are looking for; such as nen density/greater 
disk capacity, enhanced access times and —. MTBF. 

For example, the Mitsubishi 5'/ inch flexible disk drive has twice the density 
(96tpi) of conventional drives. Now you can store twice the amount of data on 
the same sized disk media. 

The Mitsubishi drives cumploy an advanced steel band head eect 
mechanism which results in a fast access time of only three milliseconds trac’ 
to track. A patented circular gimbal head support design ensures stable 
read/write operation and long media life. . 
A most important feature of the drives is the direct drive brushless D.C. motor 
that eliminates A.C. power requirement and belt drive problems. 


@ M4853 Slimline 5.25 inch Mitsubishi Electric’s leadership in CRT and TV technology lies 
DSDD 1.0Mbyte behind this unit, with its rapid, accurate and highly legible 
Unformatted display of the most complex alphanumeric or graphic data. 


@ M4854 Slimline 5.25 inch igs the advantages: 


DSDD 1.6Mbyte Unformatted Sharp focusing and wideband circuitry give high resolution 
@ M2896-63 Slimline 8 inch display. Band width 25 MHz (TYP). 

DSDD 1.6Mbyte Unformatted Low-distortion deflection circuit and , sie rated high- 
voltage power supply ensure accurate display. 
Efficient, effective design and rigorous quality control make 
for high reliability. 
P31 (green) phosphor type. 
Black, non-glare screen 
Attractive, modern design, equally suitable in the factory, 
office or home. 


WHY NOT UPGRA FLASH! WE ARE NOW AN AUTHORISED COMMODORE 
Mute CORD ies ie DEALER. CALL US OR DROP IN FOR KEEN PRICES ON VIC 
20 AND COMMODORE 64. 


6D Villiers Street Counter sales welcome — bring cash or Bankcard. 
North Parramatta, NSW 2151 Mail orders also gladly accepted. 


* Plus 20% Sales Tax if applicable. 
Phone 683 3922 Telex 74654 Prices do not include freight. 
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““‘BIG BOARD II’ 


"35. Os; 
“a 
NS 


EPROMS 
shown only 
for clarity 


Prototyping 
Area 


Jim Ferguson, the designer of the ‘‘Big Board’”’ distributed by Digital Research: Computers, has produced 
a stunning new computer that we will begin shipping in November called ‘‘Big Board Il’’, it has the 


following features: 


4 MHz Z80 — CPU AND PERIPHERAL CHIPS 
The Ferguson computer runs at 4 MHz. Its monitor code is lean, uses Mode 2 interrupts 
and makes good use of the 280-A DMA chip 


64K DYNAMIC RAM + 4K STATIC CRT RAM + 24K E(E)PROM OR 
STATIC RAM 


“Big Board II" has the three memory banks. The first memory bank has eight 4164 
RAMs that provide 60K of user space and 4K of monitor space. The second memory 
bank has two 2Kx8 SRAMs for the memory-mapped CRT display and space for six 2732 
As, 2Kx8 staticRAMS, or pin-compatible E(E)PROMs. The third memory bank is for RAM 
or ROM added to the board via the STD bus. Whether bought as a bare board, a full kit 
Or assembled and tested, it comes with a 450nS2732 EPROM containing the monitor 


MULIPLE-DENSITY CONTROLLER FOR SS/DS FLOPPY DISKS 
The new Ferguson single-board computer has a multiple-density disk controller. It can 
use 1793, 1797, or 8877 controller chips since it generated the signal with TTL parts 
The board has two connectors for disk signal with 34 pins for 5.25” drivers, the other 
with 50 pins 8” drives 


VASTLY IMPROVED CRT DISPLAY 
The new Ferguson SBC uses a 6845 CRT controller and 800? Video Attributed 
controller to produce a display that will rival the display of quality terminals. Characters 
are formed by a 5x7 dot matrix on 15.75 KHz monitors and 7x9 dot matrix on 18.60 
KHz monitors. The display is user programmable with the default display 24 lines of 80 


characters 80U2a Chip supplied for 18 to 60 KM2 Monitors 


STD BUS CONNECTOR 
The Ferguson computer brings its bus signals to a convenient place on the PC board 
where users can solder an DSTD, bus cards can be plugged directly into it, and it can as 
well be connected by bus cable to industry standard card cages 


DMA 

The new Ferguson computer has a 280-A DMA chip that will allow byte wise data 
transters at 500K bytes per second and bit serial transfers via the 280-A S10 at 880K 
bytes per second with serial processor overhead, though the monitor for the new 
computer uses the DMA chip mainly for transferring data to and from disk, the chip can 
readily be used for other things since its “‘wait/ready” pin can be connected under 
software control to some half a dozen signal lines. When a hard-disk subsystem 1s 
connected to the “Big Board II" via its “SASI" interface, the DMA chip makes 
breathtaking disk performance possible 
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‘SASI'’ INTERFACE FOR WINCHESTER DISKS 
The "Big Board II" implements the Host portion of the “Shugart Associates Systems 
Interface". Adding a Winchester disk drive is no harder than attaching a floppy-disk 
drive. A user simply 1: Runs a 50-conductor ribbon cable trom a header on the board to 
any of several inexpensive controller cards for Winchester drives that implement the 
controller portion of the SASI interface. 2: Cables the controller to an appropriate drive, 
and 3: Provides power for the controller-card and drive. Since our CBIOS contains code 
for communication with hard-disk, that’s all a user has to do to add a Winchester to a 


system! 
A Z80-A S10/0 = TWO ASYNCHRONOUS/SYNCHRONOUS SERIAL 
PORTS 
A PARALLEL KEYBOARD PORT =FOUR OTHER PARALLEL PORTS 
USER 1/0 


The new Ferguson single-board computer has one parallel port for an ASCII keyboard 
and four others for user-defined 1/0. When the computer is powered-up or reset, the 
monitor looks for a Carriage-return at the keyuboard and serial ports. If the first carriage- 
return the monitor gets comes from the parallel keyboard, the monitor uses the board's 
video display circuitry to communicate with the user via a CRT. If the first carriage- 
return is typed at an ASCII terminal attached to a serial port, the monitor autabauds and 
makes the terminal the system console 


TWO Z80-A CTCs=EIGHT PROGRAMMABLE COUNTERSI/TIMERS 
The new Ferguson computer has two Z80-A CTCs. One is used to clock data into and 
out of the Z80-A S$10/0, while the other is for systems and application use 


PROM PROGRAMMING CIRCUITRY AND SOFTWARE 
The new Ferguson SBC has circuitry and drivers for programming 2716s, 2732(A)s, or 
t npatibie (E,EPROMs Sonware $25 extra 
CPIM 

P. Mwith Russell Smith s CBIOS tor the new Ferquson computer is available for $220 
Tne CBIOS is available separately tor S65 
Actual board size 39 6cm x 22 2cm 5 inch BIOS being developed Approx price $95 

Pricing and Availability 

Available ex-stock 
In single quantities, full kits Cos: $695 inc. tax , and A&T'd computers cost 
$895. There are attractive discounts that range to 35% for OEM's and 
dealers. For details about them please call Rod Irving on (03) 489 7099. ie: 
3 Ferguson II “Big Board” are less 20% off the one-off price, hard disks 
disk controllers, boxes and power supply to suit both 8" & 5%" systems 
will be available. 

Bare board with main chips now available (includes PCB, Manual, PALS, Monitor 


ROM, SG chips). You have to add rest of components at $395 + tax 


ey 


- Print Features: Number of columns—136 col. max. Print Speed—120 CPS. Frint 
Direction—Single-directional and Bidirectional, Switch Selectable. Throughput Speed— 
From 44 to 152 Ipm. Charactér spacing (max. number of columns per line)}—Pica 10 CPI 
(80), Double Width 5 CPI (40), Compressed Font 17 CPI (136), Double Width 8.5 CPI (68). 
Elite 12 CPI (96), Double Width 6 (48), Proportional Double Width Pre portional. Line 
Spacin able to 1/144". Print Width—203 mm (8°) max. 
Forms Fan Fold Roll or Cut Sheet: Width—113 mm to 254 mm (4.5" to 10.0"). Total 
Thickness—0 05 to 0.28 mm (0.002” to 0.011"). Number of Copies—Onginal + 3 copies 
nominal 
Form Feed: Method—Tractor or Friction. Form Loading—Either rear o: top. 
Interface—Serial: Method—EIA RS232-C and 20mA (40 & 60mA switchable option) 
Current Loop Serial Interface. Baud Rate (BPS)—110, 300, 600, 1200, 2400. 4800, 9600. 
Trangmltting Method — Hal Duplex. Synchronization—Asynchronous 
Interface—Parallel: Method—TTL compatible, 7-bit, parallel interface Control Signals— 
ACK. BUSY, SELECT. DATA STB, INPUT PRIME FAULT, INPUT BUSY. PAPER EM! " 
Instruction Codes—(ASCII): CR, LF, VT, FF, CAN, SO, SI, DEL, DC1, DC2, DC3, DC4, GS. 
RS, US, FS, EM; GRAPHIC SYMBOLS: BIT GRAPHICS. 
Error Detection: (1) Parity (VRC)—Odd, Even, No-parity Switch selectable (2) Framing 
Error—Stop bit check. (3) Overrun Error—Error is detected when data are received 
before the previous data have been processed 

dimensions: 398 mm W x 120 mm H x 285mm D (157 Wx47 Hx112) D) 
Weight: 8.5 kg (18 lbs. 12 oz.) 


The Model 1550 is a compact desk-top dot matrix serial impact printer used for data 
communication terminals, hardcopy of CRT displays, peripheral terminals for 
municomputers and microcomputers, and small-sized business systems 
The character format is a dot matrix of 7(H) x 9)(V). or 8(H) x 8(V). 
van speed is 120 characters/second. Up to 136 characters can be printed per line at 10 
PL. di 
Its main features are. @ Compact desk-top dot matrix pnnter @ 136-column print @ Light- 
weight @ Low power-consumption @ High-quality print @ Bit image graphics @ Graphic 
Symbols @ Prints in six different languages @ High reliability @ Low cost 


* Parallel Interface ** Serial Interface 


Print Speed: 40 CPS. Print Method: Static Print Impact. Number of Printable Columns: 
136, 163, Vanable. Character §; 1/120 Inch (minimum). Line Spacing: 1/48 

Return Time: 900 msec Line Feed 40 msec Paper Width: 406 mm (maximum) 
Print Characters: 96 Printwheel: Industry Standard 96 Character Wheel Interface: 
Industry Standard 8-bit Parallel, RS232-C Compauble, X-ON, X-OFF, 12-bit Qume and 
Diablo Compauble. Dimensions: 574 mm W x 405 mm d x 1535 mm H (225° Wx 159 Dx 
6° H). Weight: 14 kg (30.8 Ibs ) with cover and power supply Noise: Less than 65 Db (1M 
from Platen, A Scale) 


NEW VIDEO MONITORS 


Get a clear honest image! 


++ dato and graph 


never looked Patented 
better brighter sharper et New Head 


High Resolution 


\ 


ERRORS AND OMISSIONS EXCEPTED 


@ Recommended Display Characters 
1920 80x24 


/ 


A NEW PRINTER NOW! “sss 


ka] 
key / 


SPECIFICATIONS Compressed/double width — 71 columns 


Tne aboves can be mixed in a line 
unctional Specifications P. - 
id ert aa 5 >! lee inet 2e¢ 
Printing metnod — Seria! impact dot matrix apr eed Adjustable sprockel feed ana tnction teed 


Paper type — Fantold Single sneet Thickness — 005mm 


Printing format — Alpna-numeric 7x 8iINn8x9 dol 
. (00 1002 1 Ape —1 7 
SCHOOL AND CLUB BULK BUYS matrix eid Semi-graphic (character graphic) — 74 Y) nee Bo Deano ) Paper width 016mm 
Please ring for pricing dot matrix Bit image graphic — Vertical 8 dots purdlia! Number of Copies — Original plus 3 copies by normal 
nonzontal 640 dots seriai/line thickness paper ites ss 
Character size — 21mm (0083 1)-W « 24mm i009 1H 7 « p 
@ High quality, non-glare CRT 8 dot matrix Mechanical Spe.ificotions 
@ Compact and Lightweight with all Controls Inside 
Flont Perel . Character set -- 228 ASCII characters Norma! and italic Ribbon — Cartridge ribbon (exclusive use) black 
@ All units 100% Factory Burned:in alpha-numeric tonts symbols and semigraphics MTBF 5 million lines (exc luding print head Ite) 
@ 800 lines centre resolution Printing speed — 80 CPS 640 dots/line per secona Print head lite — Approximately 30 million characters 
@ Suitable for Appie* — and other computers Line teed time — Approximately 200 msec at 4 23mr (replaceable) 
{Norio te aisegiateres trademark of Apple Computer (1/6) line feed Dimensions — 377mm (148°) -W x 295mm (116) -O x 
. Green an Ore pricephar ‘val Printing direction — Normal — Bidirectional logy 125mm (4 9°)-H inc! sprocket cover 
@ 18 MHZ be seeking Superscript and bit image graphics 
© First Shipment arnving middie of June. 1983 Unidirectiona' leit to right Parallel CP80 $479 ($410 exempt) 


© Direct import Price for June Dot graphics intensity — Normal — 640 dots 190 Sma Serial CP80 $595 ($515 exempt) .2 
Green Phosphor $179 ($152 Exempt) (75°) une nonzontal Compressed characters — 1 280 ig 


dots/190mm (75°) line nonzental + 
Orange Phosphos.$199 ($159 Exempt) Line spacina — Normal — 423mm (1/6 | 3° 
Programmable in increments of 035mm 11 72) and 
0118mm (1/216) 
Columns/line — Normal size — 80 columns Double width 
— 40 columns Compressed print 142 columns 


425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. (03) 489-8131 
NOW OPEN AT 48-50 A'BECKETT STREET, MELBOURNE (03) 347 9251 


TO ORDER: Heavy items sent Skyroad Freight on Mail Order Phone 481-1436 Wholesale Customers 
. Phone: 489-7099. Mail Orders to RITRONICS WHOLESALE. P O Box 235. Northcote 3070 

Minimum P&P $2. Add extra for heavy items, registration and certified mail 

Prices and specifications subject to change without notice 
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Micronews 
Kits for $-100 bus 


Rod Irving Electronics now has 
available S-100 boards and kits from 
Research and Scientific Engineering, and 
Australian company producing a range 
of economical computer hardware. 

First off the rank is the RASE8O CPU 

board, which provides a 4MHz Z80, 
battery-backed real-time clock/calendar, 
2K of CMOS RAM, space for up to 16K of 
EPROM, two RS-232C serial ports, three 
8-bit parallel ports and a Centronics- 
compatible parallel printer interface. The 
on-board memory can be disabled to 
allow the use of a full 64K in an 
expanded system. 
We had a chance to examine the bare 
board and manual and were impressed 
both by the quality of the double-sided, 
plated-through board and the extensive 
documentation. At $295 plus tax for a 
complete kit, or $350 assembled and 
tested the RASE80 board seems like very 
good value. 

Complementing the CPU board is the 
RASEFDC, an S-100 floppy disk controller 
board based on the Western Digital 
WD1795 double density controller chip. 
Any mixture of 13cm and 20cm double- 
sided and single-sided disk drives can be 
used with the board, and again the 
quality of the board and documentation 
is first class. 

With either CP/M or MP/M_ the 
RASEFDC and RASE80 CPU boards are 
fully supported with boot BIOS and 
XBIOS_ routines and a_ full assembly 
language listing of the required software 
is provided. Price for the floppy disk 
controller board is $295 for the kit and 
$350 assembled and tested (all prices are 
plus sales tax). 

Bare boards for both the processor and 
floppy disk controller are available at 
$180 and $150 respectively. Manuals for 
both boards can be purchased 
separately for $15 and $12. 

Additional boards are under 
development, including a 256K dynamic 
RAM board, a video controller, hard disk 
controller and an input/output board. 

Rod Irving also has available a range of 
disk drives and disk drive cases, 
including single and dual cabinets for 
13cm and 20cm drives, with or without 
in-built power supplies. Fabricated from 
black enamelled steel plate, the cases 
for 13cm drives are available for $39 
(single) and $59 (dual drives) or $79 and 
$99 with power supply. 

For further information on the RASE 
boards or the disk drive cabinets contact 
Rod Irving Electronics, 425 High Street, 
Northcote, Vic, 3070. Phone (03) 489 
8131. 
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Big expansion of Atari range 


Pty Ltd, 
exclusive Australian distributors of the 
Atari range of computers and video 


Futuretronics Australia 


games, introduced the new Atari XL 
range of computers, peripherals and 
software at the Melbourne Home Show. 

The new Atari line-up includes more 
than 35 new products, including the 
Atari 600XL home computer (16K RAM) 
and the Atari 800XL machine with 64K of 
RAM, a new line of printers and a CP/M 
module to allow this operating system to 
be used with the 600 and 800XK 800XL 
machines. 


Also announced is a “Touch Tablet 
Controller’ which enables the user to 
paint pictures, draw diagrams and write 
text using the touch of a finger or a 
stylus. Remote control wireless joysticks, 
a light pen and a track ball controller 
also feature in the new range. 


Software for the new computer sytems 
already includes some 2000 programs 
for the 800XL and 1500 for the 600XL, 


one of the largest ranges available for 
any machine on the market. New 
releases include Atari Logo, new games 
based on Walt Disney productions and 
Atariwriter, a full screen word processing 
system. 

Joint managing directors of 
Futuretronics Australia Pty Ltd, Harry 
Chojna and Peter Alpar said at the 
introduction of the new Atari products, 
“Our objective is to capture the major 
share of the Australian home computer 
market. We now have the products to 
do this and we know that Atari will be a 
force to be reckoned with. They are the 
best in the world today and no one 
competing against us can make such a 
product offering. It is a commitment by 
Atari and Futuretronics Australia Pty Ltd 
to deliver to the marketplace the 
products that are needed”. 


For further information on Atari 


products contact Futuretronics Australia 
Pty Ltd, 1076 Centre Rd, Oakleigh, Vic 
3166. Phone (03) 579 2011. 


PRICE 
BREAKTHROUGH 


A low cost dot matrix 


Compact 
Four Colour 
Printer/Plotter at 


only S299 


Unbelievable! Now every computer 
user can afford a high resolution 4 
colour printer/plotter. Yes, this remark- 
able plotter can not only print text in four 
bright colours, it can produce designs, 
pie or bar chants...even maps! 


Yet it is amazingly simple—with four ball point pen elements, print 
medium replacement is easy and economical—and avoids 
many of the problems that occur with more complicated types. 


Look at these amazing features: 


@ Suits all standard Centronics-type computer interfaces. 

e — ‘Salis (economical!) standard paper (444mm wide 
rolls). 

@All operations (colour, type size, graphics/text, etc) software 
controlled under simple BASIC ‘LPRINT statements. 

@ Minute 0.2mm resolution and minimum step size 

@ Standard 96 ASCII character set 


The Computer Specialist 


printer that’s quick 
and quiet 


Everything about this outstanding new BX-80 printer from Dick 
Smith Electronics says ‘quality! A super-fast print speed of 80 
characters per second, the latest patented technology of'in-line’ 
print needles....the BX-80 has all the features you want and need. 
And to add to the already-impressive list, this superb unit is 
amazingly quiet in operation! 


Yes! The BX-80 will produce excellent graphics. And yes—it 
operates via normal software control. Combine it with virtually any 
computer which uses a standard Centronics printer interface! 
And by the way—an excellent manual, complete with program 
samples, is provided! What value! 


Features: 


@40 column (double width) to 142 columns per line 
@Fan form (sprocketed) or friction feed (single sheet) stationery. 
@ Proportional and bold face printing, plus super-scripting 
and sub-scripting 
@ Very easy to move around— it weighs just 5.3kgs! 
@ Head life quoted at an amazing 30 million characters! 
@ Outstanding value for money! 
Cat X-3268 


for only 


DICK SMITHE.> 


Electronics =, 


A620/TH 


See page 120 for address details 
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FASTER, FASTER FOR GOODNESS SAKE, FASTER ... 


AED RELEASES PSEUDO DISK FOR "UNIVERSE" 
AND OTHER $100 SYSTEMS 


In this column over the last five months we have 
examined the various features and innovations of 
the AED UNIVERSE $100 microcomputer 
system. This month sees the end of this mini 
series, however, up to date information will be 
published from time to time in the electronic 
press. 


In response to the ever increasing demand for 
more speed from single-user and in particular 
multi-user computer systems, AED have released 
a high speed silicon memory drive device for 
almost any S100 computer system including the 
AED UNIVERSE supercomputer II. 


The AED pseudo disk offers greater storage 
capacity than the original U.S device referred to 
as SEMIDISK and comes with a considerably 
more economical price tag. The device is I/O 
driven and requires no hand-shaking during both 
read and write operations, and therefore runs at 
a very high speed. Performance is even faster 
with advanced processors using block I/O 
transfer capability (ie Z80, 8088, 8086, 80186, 
80286, 16032, etc). The actual speeds achievable 
are up to 4 times the data transfer rate of 8" 
double density floppy drives (8 times that of 5.25" 
inch drives) with zero seek time, no head load 
time, and no latency. In practice the device 
responds at lightning speed compared to floppy 
and hard disk counterparts. The pseudo disk I/O 
approach has proven to be considerably faster 
than the Godbout COMPUPRO equivalent 
referred to as MDRIVE and is also less expensive 
(BRAVO AUSTRALIS). 


The device is referred to by AED as UNDISK and 
is ideal for applications that require considerable 
disk I/O such as compiling programmes, much 
referenced data files, disk based sorts, and in 
particular multi-user and network systems 
where multiple disk accessing are the norm and 
speed is the order of the day. 


The simple I/O driven nature of the card makes it 
compatible with almost all $100 systems (even 
poorly designed ones). The UNDISK totally 
complies to the IEEE 696 S100 specification as do 
all $100 products manufactured by AED. 


To make installation easy AED supplies a special 
programme that loads itself above your CP/M 
Operating system and automatically links itself 
into the CP/M bios jump table to install the 
necessary routines. The drive is then simply 
accessed as CP/M drive ““M”’. 


UNIVERSE 


SUPERCOMPUTES 


SLOW: Noi dard § Ney 
SLOWER: Rit only CPL 
LIMITED EARS SDAW DUNS Cards tron 


small number of 
FEWER APPI 1c ATION. PROGRAMS: iP) 
Bionly CPL 


FASTER: 6 & 8 MHS & Lo Bi dual PL 
MORE APPLICATIONS: sa CPM CPM 86 
MS DOS. MUL THOS & MPM s¢ 


HIG. HER SPEED: X12 MEG DMA Floppy & DMA 


SiO TREE 


plance tre tac 
THE ONLY YSTEL “ t “MPN” 
INSTANT TASK SWAPPING ( APABIILY, 


We can help you with 


¢ CONSULTANCY ¢ SERVICE CONTRACTS ¢ CUSTOM SOFTWARE ¢ STANDARD SOFTWARE 


The choice is yours. 


For information about this product or a complete UNIVERSE information kit contact: 


Sydney: AED COMPUTERS, 24 DARCY ST, PARRAMATTA, NSW 2150. 

Phone: (02) 689 1744. Telex: AA70664 GIRFRI. 

Melbourne: AED COMPUTERS (MELBOURNE), ELSTON MICRO, 53 WAVERLEY RD, 
EAST MALVERN, VIC 3145. 

Phone: (03) 211 5542. Telex: AA30624 ME447. 


Canberra: AED COMPUTERS (CANBERRA), 217 NORTHBOURNE AVE, CANBERRA 2601. 
Phone: (062) 47 3403 Telex: AA62898 HARSUR. 
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Keyboard 
enhancement for 
Color Computer 


Paris Radio Electronics now has 
available a “drop-in” replacement 
keyboard for the Tandy TRS-80 Colour 
Computer. The new keyboard is easily 
installed on the existing mounting posts 
and. simply plugs into the keyboard 
connector but provides full-size, full 
stroke typewriter keys to replace Tandy’s 
pushbutton style keyboard. 

Key lay-out and colour scheme is 
identical to that of the original Colour 
Computer keyboard. 

All mounting hardware is provided 
with the keyboard, including a face plate 
to match the finish of the Colour 
Computer. Be aware however that 
installation of the new keyboard requires 


Texas Instruments 


Texas Instruments has announced 
significant price reductions on its range 
of TI-99/4A computer peripherals. 
Biggest reduction is on the disk 
controller board, reduced from $199 to 
$100. Disk drives, currently selling at 
$499, have been reduced by 18%. 

Other peripherals subject to price 
reductions are the peripheral expansion 
box (one-third off), 32K memory 
expansion board (also one-third off) and 
the RS232 interface board. 


ses ReTPO™ 


ase 
ennstioiee MOO 


opening the case of the computer, which 
voids any Tandy warranty on the system. 

For further information on the new 
keyboard plus a range of software and 
magazines for the Colour Computer 
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serene! 


contact Paris Radio Electronics, Shop 1, 
165 Bunnerong Rd, Kingsford, NSW, 
2032. The postal address is PO Box 380, 
Darlinghurst, NSW, 2010. Phone (02) 344 
9111. 


drops prices, introduces more software 


“The new peripheral prices make the 
more sophisticated software such as 
Microsoft Multiplan and Tl Writer more 
affordable and attractive for home 
users,” according to Claudio Ellero, 
marketing manager for TlI’s consumer 
group. “With the new one year warranty 
and low peripheral prices the 99/4A is 
the most competitive home computer 
on the market today,” says Claudio. 

Putting substance into TI's intensive 
marketing promotion of the TI-99/4A is 


LOAD 80 


FOR TRS-8O " MOD 1+111 AND SYSTEM 80 


ae 
COLOR LOAD 80 


FOR TRS-8O0 _ COLOR COMPUTER 


YOU HAVE READ 80 MICRO 


kek 


SAVE HOURS OF TYPING AND FRUSTRATION 


*TRS-80 and Color Computer are Tradmarks of Radio Shack, a division of Tandy Corp. 


Australian Computer Software 


P.O. BOX 450 MALVERN, 3144, VIC. PHONE (O03) 20-4947. 


k 6 


Name 


ELECTRONICS Australia, December, 1983 


| wish to order: [3 


Address 


Post and Packing $2.00 


the announcement that Texas 
Instruments has produced 52 
educational program cartridges for the 
machine, covering a wide variety of 
subjects and levels. 

Educational software for the 99/4A also 
includes PLATO courseware on disks. 
Texas Instruments has the exclusive 
distribution rights from Control Data 
Corporation for distribution of the 
PLATO basic and high school skills 
learning series. 


CASSETTE 


OR LOAD 80 
COLOR LOAD 80 


onty $19.95¢a 


(SEE ELECTRONICS AUST: 
‘MICRONEWS’ OF THIS ISSUE FOR 
MORE INFORMATION) 


ALLOW 14 DAYS DELIVERY 


LOAD 80 
] COLOR LOAD 80 


$19.95 S.T.I. 
$19.95 S.T.I. 


My cheque/money order is enclosed $ 


DEALER ENO. WELCOME 
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New switchmode supply can deliver anywhere from three to 
50V DC and currents of 5A at 35V or lower. Highly efficient 
design 

EA May, June 1983 


No need for a 
Micro with EA's 
great Eprom 
Programmer 
suitable for 
27 1:6:/:2 7:528 
Eproms. 


With Textool 
Sockets $55.00 
EA January 82 


Great new Metronome Circuit 
with low current drain (less than 
one milliamp) drives a 
Loudspeaker and a Led 
Indicator. EA January 82 


Handy pocket size Digital 
Capacitance Meter, runs off a 
9V battery and measure 1pF to 
19.99uF in just three ranges 
EA March 82 


Measure temperatures from 
below freezing point to around 
boiling point. EA February 82 


For a low cost Storage CRO with Synchronised Display, 
Flectronic Graticule, One-Shot Triggering and Optional 
Storage of up to four Screen Displays it can't be beaten. EA 
February 82 


. 


Will detect even slight overload conditions and 
is not affected by load impedance or varying 
supply voltages. E.A. JUNE ’83 


Built around positive and negative 3-Terminal Regulators, 
this versatile dual tracking Power Supply can provide 
voltages from +1.3V to +22V at currents up to 2A. In 
addition, the Supply features a fixed +5V 0.9A output and is 
completely protected against short circuits, overloads and 
thermal runaway. EA March 82 


EA's great new Voice Operated Relay can be used to 
control a tape recorder, as a VOX circuit for a transmitter, or 
to control a slide projector. EA April 82 


y 
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{Ex FUNCTION GENERATOR 


This Function Generator with digital readout produces Sine, 
Triangle and Square waves over a frequency range from 
below 20Hz to above 160kHz with low distortion and good 
envelope stability. It has an inbuilt four-digit frequency 
counter for ease and accuracy of frequency setting. EA 
April 82 


How many times have you 
cursed your Multimeter when 
you had to measure a low-value 
resistance. Well alas, with the 
“Low Ohms Meter’ you can 
solve those old problems and in 
fact measure resistance from 
100 Ohms down to 0.005 
Ohms. ETI 158 November 81 


An “Effects Unit” that can create phasing, flang- 
ing, echo, reverb and vibrato effects. E.A. 
JUNE ’83 


This easy to build sound or light operated flash trigger has 
many feature. 
Catch those 
spectacular and 
humorous 
moments like that 
time your mother- 
in-law slipped on 
the moss covered 
patio and broke 
her neck, ETI 568 
October 80 


Pash tigger 


The “Le Gong" Doorbell with 
those unmistakable chimes 
generated by the LSI. A must for 
the man who has everything! EA 
February 81 


Build a Led level Meter with 
simultaneous peak and 
average display plus 60dB 
dynamic range. This kit is 
ideal for any application 
requiring a wide dynamic 
range level display. ETI 458 
June 81 


You have to be in it to win it 
. . . Take the chance out of 
winning the Pools as well as 
Lotto, and build the great 
new Pools/Lotto Number 
Selector. EA July 81 


Have great fun creating 
your own recording effects 
with music and voice. The 
Sound Bender can receive 
from Electric Guitar, 
Microphones, etc. ETI 
February 82 


Micronews 


! “Compumate’’ adds intelligence 
to Atari video games machine 


Videoactive Electronics, Australian distributors of 
Spectravision Atari-compatible video game cartridges and the 
new Spectravideo SV318 and $V328 personal computers, has 
released an add-on keyboard for the Atari 2600 games 
machine. 

The “Compumate” add-on keyboard transforms the 2600 into 
a computer, adding 16K of built-in Read Only Memory, 2K of 
programmable memory, a Basic interpreter and a 42-key flat 
membrane-switch keyboard. A cassette interface is included in 
the keyboard, allowing a standard audio cassette recorder to 
be used for storing programs. 

Also provided by the add-on is a two channel sound 
generator with a range of two octaves and a “magic easel” 
program that allows the user to create pictures and graphics in 
up to ten colours. 

Software will be available on cassettes for the system, with six 
titles released so far, including typing and maths tutoring 
programs, graphics and an educational game. 

For further information contact Videoactive Electronics, 70 St 
Kilda Rd, St Kilda, Vic. 3182. Phone (03) 537 2000. 


Magazines for MC-10, portables 


Users of the Tandy MC-10 computer wil! be pleased to know 
that an Australian version of “MiCo” magazine is now available. 
The first issue runs to 62 pages and includes technical details, 
programs and comparisons with the TRS-80 Color Computer. (It 
turns out that the MC-10 can run many of the programs written 
for the Color Computer.) 

Also available from Greg Wilson is “MiCo Exposed”, an 
annotated disassembly of the Microsoft Basic of the MC-10. The 
assembly language listing of the interpreter is accompanied by 
detailed comments and a wealth of other useful information for 
the dedicated programmer. 

TRS-80 Color Computer users should also be aware of 
“Australasian Rainbow”, with news, programs and articles of 
interest for the Color Computer. Details of all publications are 
available from Greg Wilson, PO Box 9, Potts Point, NSW, 2011. 


“GP THE NEW 


MICROPROFESSOR 
MPF-I PLUS 
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A COMPLETE Z-80 BASED MICROCOMPUTER SYSTEM FOR 
HARDWARE/SOFTWARE TEACHING & DEVELOPMENT 


The Micro-professor | PLUS gives you all you need to join the 
growing world of microcomputing. 

It's a fully developed, tested and proven system that gives you 
step-by-step, start-to-finish hands-on instruction. 

The powerful software features are: 

@ Interactive Monitor 
@ Two Pass Assembler 
@ Line Assembler 

@ Text Editor 

@ Disassembler 

Optional languages include BASIC & FORTH. 

In addition to its instructional power, the MPF-IP shows you how 
to breadboard & prototype your own microprocessor-based 
hardware. It lets you create the software you need to make the 
hardware work in your specific application. 

The MPF-IP Microprocessor system comes complete with: Z-80 
processor; 4K-Byte RAM; 8K-Byte ROM; 20 Digit, 14 segment 
alphanumeric green tube display; 49 key-Keyboard; Z-80 bus, for 
external interfacing; battery back-up for RAM; cassette 
input/output, built-in speaker; mains adaptor and three essential 
user’s manuals. 


MPF-I PLUS OPTIONS: 

|OM-MPF-IP, Input/Output and Memory Board 
PRT-MPF-IP, Printer Board 

EPB-MPF-IP, Eprom Programming Board 
SSB-MPF-IP, Speech Synthesizer Board 
SGB-MPF-IP, Sound Generation Board $105.00 
AC/DC-Mains Adaptor (for |OM, PRT, SSB & SGB) $ 11.50 


* ALL PRICES — PLUS 20% SALES TAX, IF APPLICABLE. 


* Micro-Professor is a trade mark of Mulitech Industrial Corporation. 
*Z80 is a trade mark of Zilog Inc 


$132.00 
$105.00 
$159.00 
$159.00 


Distributed by: 


EMONA ENTERPRISES PTY LTD. 


CBC Bank Bldg, 
661 George St, Sydney NSW, 2000. 
Tel (02) 212-4815, Tlx AA74500 


Also available from: VIC: Radio Parts Group 329 7888 
SA: International Communication System P/L 47 3688 
WA: HINCO Engineering P/L 38 4477 QLD: Baltec 
Systems 369 5900 TAS: D &1I Agencies 23 1755 ACT: 
Electronic Components P/L 80 4654. 
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A Solemn Promise 


Dear Customer, 

Altronics has experienced incredible growth in the past year (What recession ??). I'm firmly convinced this is due to 
Our energetic approach to Our business and our ability to provide our valued customers with quality products at 
competitive prices. To further Improve our service we have installed an INWATS phone service whereby bankcard 
holders may ring an order to us for the cost of a local call (around 12 cents!). That's rignt — from anywhere in Australia 
up to 6pm Eastern Standard Time. 

We promise that this service together with our Overnight Jetservice Delivery will be superior to that offered by 
any other Australian Supplier for the products we advertise in this magazine. Should you find otherwise you can return 
your purchase to us for a full refund plus $5 for your inconvenience Regards. 


*This offer is made in good faith and subject to Stock Availability. 


XMAS BONUS 


A FREE "LEATHER LOOK" CARRY CASE 
WITH EVERY 01001 OR 01002 
PURCHASED THIS MONTH 


PORTABLE WITH BENCH STAND 

* 23 RANGES x 
* 20,000 OHMS/Volt DC * 10,000 OHMS/Voit AC 
* Mirror backed scale * Overload protected 
*» Unique carry handle doubles as a bench stand 
«x High-impact resistant case * Uses 1 AA Penlight 
battery (incl.) * Comes complete with battery, 
test leads and instructions. RANGES: DC Voltage 
0-.25, 1, 2.5, 10, 25, 100, 250, 1000. AC Voltage 0-10, 
25, 100, 250, 1000. Decibels 20 to + 22 db. DC 
Current 0-50, 500 UA, 0-5, 50, SOOMA. OHM Meter 
0-6 megohms in 4 ranges, 30 ohms centre scale 
Sizes 135 x 91 x 39 


© ALTRONICS @ 
@®@ ALTRONICS ee 


OVERLOAD 
PROTECTED 

High 2000 OHMS/ Voit 
sensitivity overload 
protected. Dimensions 
90 x 60 x 30. Mirror back 
scale prevents Parallax 
error. Complete with 
test leads and 
instructions. Uses 1 AA 
Penlight batt. (incl.) 
Ranges: DC and AC 0-10, 
50, 250, 1000V. Decibels: 
10 to + 22 db. DCA 
0-100MA. OHMS 0-1 meg 
OHM in 2 ranges. 


ee 1001... $14.50 
Soran ostea ee 4ormore$13.00 


PROFESSIONAL QUALITY XMAS GIFTS SHEETMETAL NIBBLING 
SOLDER SUCKERS FOR THE TOOL Cuts any shape Cut out in steel, 


aluminium or plastic. Very easy to use 
News areal antunterr ENTHUSIAST 


Capacity steel 6mm. Aluminium 1.6mm 
“Hobby types”. Saves countless ; 
hours In fault finding and 
TECHNICIAN’S UTILITY 
PARTS CASE 


e ALTRONICS 


repair of complex PCB's. 
SINGLE HANDED OPERATION 
SELF CLEANING PLUNGER 
LONG LIFE TEFLON TIP 
DOUBLE DIAPHRAGM, 
DUAL O-RING SEAL 


And 225mm x 20mmid) | 
if you 50mm STROKE 
order this POWERFUL 


month ASK FOR 
A FREE REPLACEMENT 
TIP CAT. T1241 

YOU MUST ASK!! 


T1240..only $11.95 
T1241.Replac_ tip. $1.95 


SUCTION 


Gold Embossed x4 
“Leather Look" Carry Case 
Included at No Extra Cost 


HOLE PUNCH SET 
Fantastic Value 


A must for every enthusiast or serviceman. 
Cuts holes in metal up to 1.6mm (16 gauge). 
Set of 5 punches and tapered reamer. 


Lightweight and durable 
This Parts Case Is a MUST! 
Featuring:— Clear lid (tell contents at a glance); 


Positive action snap lock; 30 partition combina- 
tions 


>~ PANBRAKE 
SHEET METAL 
BENDER 


Our Panbrake Sheet Metal Bender proved to 
be so incredibly popular that the 1st shipment 
went in no time. Now at last they’re back in 
stock. Make your own chassis and save a 
fortune! 


Punch 
sizes: 


INTERLOCKING PARTS DRAWER 


Unique side and top/bottom keying system 
allows you to use just a few or build a whole 
wall of drawers as your parts.expansion 
dictates. Quality designed drawer slides will 
not ‘'stick’’ or seize. Slide handle also takes 
ident. cards. Single or double drawers available. 


H0435 Single Way.......... $2.20 Soe 
H0436 Double Drawers.....$2.20 | 12360.................... 


16mm 
18mm 
20mm 
25mm 
30mm 


BANKCARD JETSERVICE DELIVERY NEXT DAY e ALTRONICS 


BANKCARD JETSERVICE DELIVERY NEXT DAY 


Make your own chassis, 
boxes brackets etc. 
Unique slotted upper clamping bar 
allows complex corner bends etc. 


DE-SOLDER BRAID 


aregtasales 


Handles up to 16 gauge metal and up to 
445mm wide. 


New low direct import price! 
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ALARM CONTROL MODULE 
EASY TO INSTALL % BUILT IN SIREN DRIVER — 
DIRECTLY DRIVES LOW COST 8 OHM HORN SPEAKERS, 
SIREN HORNS AND MECHANICAL BELLS 
x LOW POWER 12V DC OPERATION. 


The AC-811 is a low cost profes- 
ma, $iONal burglary protection sys- 
tem which detects the presence 
of an intruder who breaks into 
your home, office or business. 
The system also allows connect- 
ion of emergency panic buttons, 
wall vibration switches, smoke 
and heat sensors, as well as 
freezing or flooding detectors 
to form a complete protection 
system. 


EXIT/ENTRY DELAY 
BOTH N/C AND N/O CONTACTS 


Ideal for homes, 
offices, factories, 
shops, caravans, any 
area requiring 

$5042..Only $39.50 protection. 


DELUXE ABS INSTRUMENT CASE 


Case color light grey 

front-rear panels black. 

Our superb new Instrument case will 

give your projects the professional 

appearance they deserve. 

* Internal mounting posts enable a 
wide combination of PCB's, Trans- 
formers, etc. to be accommodated 
(screws supplied). 

7 a guide rails provided internally allow vertical PCB positioning to several 
jocations. 

* Removable front and rear panels. Attractive textured finish one side and 
plain the reverse side. (Enables direct engraving, silk screen printing etc. to 


plain side.) 
* Great for test instruments and other high grade projects. 
Overall Size: 200W x 160D x 70mMmH 
10 UP 


HO480............ only $1 3.50 Recnceormraneaarentit $11.50 


OEM'S — Manufacturers — Bulk Users: Your product will 
look like It's stralght out of “Hewlett Packard's’ factory 
with this brilllant low cost case. Contact our Wholesale 
Department for Bulk Prices. 


ALTRONICS 


105 STIRLING ST. PERTH — FOR INSTANT SERVICE 


008 999 007 fre 
(09) 328 1599 


PERTH METRO AREA & 
All Mall Orders: Box 8280, Stirling St, Perth WA 6000. 


AFTER HOURS RECORDED SERVICE 
ALTRONICS RESELLERS 

Please note that resellers may not have all the items advertised in 
stock, and as resellers have to bear the cost of freight, prices may be 
slightly higher than advertised. ALTRONICS reseller prices should how- 
ever represent a considerable saving over our competitors’ prices. 


VICTORIA QUEENSLAND WESTERN 
All Electronic Delsound P/l...... 229 6155 ALBANY 
Components... . . 662 3506 SUBURBAN BP Electroni 412681 
Ellistronics........ 602 3499 BIRKDALE ESPER ANGE ta ies 
MaGraths Wholesale Sound 
Electronics... .. . 3471122 _ Accessories...... 2072502 Esperance 
FORTITUDE VALLEY Communications. ... 71 3344 
SUBURBAN St. Lucia Electronics. . 52 3547 GERALDTON 
BENTLEIGH PADDINGTON Geraldton TV and 
Absolute Electronics. 557 3971 ECO Technics..... . 369 1474 PMO: sfveste: 5: sit 212777 
BOX HILL SOUTH SALISBURY KALGOORLIE 
Communications... 288 3107 avid Hall Electronics. 208 8808 Kentroni 35 3227 
CHELTENHAM COUNTRY paler ba 2 at 
i q ATCHEM 
Talking Electronics. 5502386 CAIRNS D&IP 811132 
FOOTSCRAY Thompson Instrument pase bien oneh 
Acron Electronics...6891911 — Services......... 51 2404 
SOUTH CROYDEN GLADSTONE DARWIN 
Truscott Electronics... 723 3860 Purley Electronics... . 72 4321 f 7 
IPSWICH Radio Parts Darwin. . . 81 8508 
r Ventronics......... 81 3491 
COUNTRY himeoun .. 281 8001 ALICE SPRINGS 
BENDIGO yao te ae 411604 Ascom Electronics. ... 52 1713 
Lindrea & Johnson... 411411 paing BEACH Farmer Electronics. .. . 52 2967 
MILDURA The Electronics Centre. 34 1248 
Electronic and ROCKHAMPTON TASMANIA 
Digital Services.... 233380 Purley Electronics.... 21058 CITY 
SHEPPARTON TOOWOOMBA D & | Agencies. ... 23 2842 
GV Electronics. ..... 218866 Hunts Electronics.... 329677 GEORGE HARVEY 
WODUNGA TOWNSVILLE Hobart........... 34.2233 


A & M Electronics... . 24 4588 
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31 6533 


Launceston . 


FULLY ENCAPSULATED 


REED SWITCH & MAGNET SETS 


Powerful Magnet 
Self-Adhesive or Screw Mount. 


N/C Reed & Magnet 


S5055.......... 2.5 
40 Up.......... $2.10 
N/O Reed & Magnet 
S5056.......... 2.95 


LOW COST WEATHERPROOF 


5 WATT 8 OHM 

Fully weatherproof. New unique voice coil 
construction ensures high dependability 
on full drive. 

Suitable for PA Intercom and security 
systems etc. 


WEATHER PROOF 


SIREN HORN 


12V DC operated — Deafening Siren Wail. 
Super handy for audio signalling, security 
systems etc. Current drain SOOMA approx. 
Completely weatherproof. Attractive off- 
white PVC finish. 


Phone toll free 6am - 8pm (EST) for personal service, or take advantage 
of our24 Hour 7 day p/ week Bankcard phone order service. Give your 
name address with postcode, phone number, bankcard number and 
expiry date then your order — and presto your order will be process- 
ed and back to you ina flash. — Please nominate Jetservice if you want 
overnight delivery. 

$2.50 DELIVERY AUSTRALIA WIDE We process your order the day receiv- 
ed and despatch via Australia Post. Allow approx. 7 days from day you 
post order to when you receive goods. Weight limited 10kgs. 

$4.50 DELIVERY AUSTRALIA WIDE We process your order day received 
and despatch via Jetservice for delivery next day 

BANKCARD HOLDERS CAN PHONE ORDERS UP TO 8PM (EST) FOR NEXT DAY 
DELIVERY — SOUNDS INCREDIBLE DOESN'T IT? Alright you cynics just try 
us! Weight limit 3.3kgs. Jetservice cannot deliver to P.O. box numbers 
(Australia Post would have a fit). 


$10.00 HEAVY HEAVY SERVICE — AUSTRALIA WIDE All orders over 10kgs pa 


must travel on the heavy service, that is — road express. Delivery time 
7 days average. 


SOUTH NEW 
AUSTRALIA SOUTH WALES 


BROKEN HILL 
CITY CITY Crystal TV......... 
ADN Electronics... 2125505 ytek Electronics... 2678777 COFFS HARBOUR 
Protronics....... 2123111 David Reid Electronics 267 1385 Coffs Harbour si oa 
SUBURBAN Electronic Agencies. .. 29 2098 Pn ga Bale 56 
A 264 6688 
CHRISTIESIBEACH Radio Despatch. ... 211.0191 Tomorrows 
Force Electronics... . 382 3366 el Electronics....... 24 7246 
ELIZABETH GROVE SUBURBAN KURRI KURRI 
A. Cooling....... 255 2249 CONCORD ~ Kurri Electronics... . . 37.2141 
KESWICK Electronic Agencies. . 7453077 NEWCASTLE 
Freeway Electric DEE WHY D.G.E. Systems... ... 69 1625 
Wholesalers... . . 297 2033 David Ryall George Brown & Co.. . 69 6399 
PROSPECT Electronics... ... 982 7500 NOWRA 
Jensen Electronics... 2694744 ENFIELD Vimcom Electronics. . . 21 4011 
Avtek........0.. 745 2122 PENRITH 
COUNTRY LEWISHAM Acorn Electronics. 212409 
PORT PIRIE PrePak Electronics. .. 5699770 port MACQUARIE 
G.F. & J.A. Pointon. .. 325141 MATTRAVILLE Hall of Electronics. 83 7440 
Creative Electronics... 6664000 RICHMOND _ 
COUNTRY Vector Electronics... . 78 4277 
CITY ALBURY TOUKLEY 
Electronic Webb's Electronics... 254066 TES Electronics..... . 96 4144 
Components...... 804654 BATHURST WINDANG 
Scientronics........ 54 8334 Sound of Music..... 314421 Madjenk Electronics. . . 96 5066 
RESELLERS WANTED IN ALL AREAS (including WA). 
Phone: STEVE WROBLEWSKI (09) 381 7233 for detalls. 


ALTRONICS | 


® ALTRONICS 


ERVICE DELIVERY NEXT DAY e ALTRONICS 


TRIP METER: As an off and on reader of 
your magazine over the past few years, | 
wonder if you can help me with a design 
or an already existing design for 
something | wish to build. 

| am a student at Swinburne and 
although | am majoring in accounting 
and data processing | have kept up a 
relationship with hobby electronics — | 
am able to successfully construct kits 
and circuit designs up to the moderately 
difficult level and am able to modify 
some simpler circuits to suit my own 
needs. But | am yet to find (given 
reasonably limited resources) anything 
near what | need. 

What | am after is this: There exists a 
device (called a “Halda”) which is a 
combined odometer/trip meter 
incremented in 100ths of a kilometre. 
This is used for navigation as route 
instructions are given in so many 100ths 
of a kilometre in such a direction. 

Now being a student with big ideas of 
dabbling in rallying | can’t afford $400- 
$500 for a new one or even $200-$300 
for a serviceable second-hand one. So 
what I’m after is a design for an 
electronic version of the same but the 
closest thing | can find is the economy 
gauge mentioned (so I’m told by word of 
mouth) in an EA sometime last year. 

| assume it worked on the principle of 
using a reed switch to record two 
impulses per turn of the tailshaft, 
dividing that number again by the ratio 
(3.89:1), dividing that result by how 
many times the circumference of the 
wheels (207.3cm) is divided in a 
kilometre (483.092) times. 

Now assuming you could work out the 

distance travelled, could you not stop 
there and display that cumulative 
amount with the option of resetting it at 
any point? | personally don’t know 
enough about electronic design to solve 
that but | know that myself and many 
others (not only at Swinny) would ap- 
preciate an easy-to-build project along 
these lines. 
@ There are two ways in which such a 
project could be obtained. One way 
would be to modify our Car Computer 
project which was described in 
“Electronics Australia” from July to 
September 1982, or two, use the event 
counter described in July 1983 together 
with a suitable interface for the distance 
sensor. 


We are unable to undertake these 
modifications at the moment but we 
shall publish your letter in the 
information pages and see if reader 
interest justifies such a project. 


WIZZARD: First | would like to express 
my appreciation for a really great 
magazine; it is consistently both 
informative and interesting and one 
looks forward each month to receiving 
it. 

Recently | purchased a Dick Smith 
Wizzard computer as a low cost way of 
being introduced to computers 
(admittedly to play games). | now find 
that Dick Smith will not be fully 
supporting this machine with software 
but only periodically with games 
cartridges. 

In American magazines | have seen 
advertisements for “cartridge adapters” 
enabling, for example, VIC 20 machines 
to use Atari cartridges. The Wizzard also 
uses a 6502 microprocessor so | assume 
that a cartridge adapter would also be 


Information centre 


possible. Could you maybe run an article 
on such an item? Dick Smith in his recent 
advertisement has claimed that sales of 
this unit have reached 12,000 so surely 
such an article would have a wide 
appeal. 

You might also consider a review of 
the machine as well. 

| trust that my suggestion will at least 
receive some consideration as | realise 
that a magazine such as yours has quite a 
lot to cover but the future is definitely 
leaning towards computerisation and 
“games” are a major part of computers. 
(P.M., Lakemba, NSW). 


@ Simply to say that two computers use 
the same microprocessor does not 
guarantee that the same software can be 
run on both machines, even if the 
hardware incompatibilities can be 
overcome by a cartridge adapter. There 
would also be differences in the size and 
configuration of memory and in the 
control of the video display and sound 
generator to be considered. 


Feedback on the EPROM Programmer 


EPROM PROGRAMMER TRAP: In your 
Information Centre of September 
1983, R.I., of Jindalee Qld, told of his 
EPROM Programmer (described in EA 
January 1982) which “blows up” chips. 
In response, you suggested to him 
some obvious areas of possible 
trouble. 

It would seem that this problem 
may be common as | had an identical 
problem. The programmer destroyed 
both National and Hitachi 2716s 
when the S3 (program-ready, +25V) 
switch was operated. A check of all 


signals showed the levels to be OK 
and the timing to be correct. The 
+25V line was stable. 


Closer inspection showed _ that 
throwing $3 generated a narrow spike 
on the OE line of the 2716. The spike 
went up to about +6.7V (exceeding 
the absolute maximum rating). By 
isolating pin 20 of the 2716 from pin 8 
of IC9d which drives it, it was 
determined that the spike was not 
generated by IC9d, but was being 
induced into the interconnecting line. 

The track feeding OE, pin 20, runs 
parallel for a considerable distance to 
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the track feeding +25V to Vpp, pin 
21. By cutting the track at OE, pin 20, 
and at pin 8 of |C9d and reconnecting 
them directly via a length of wire the 
level of the spike was considerably 
reduced. 

Then | replaced all aluminium 
electrolytic capacitors with tantalum 
types. With these two modifications 
completed, the programmer 
produced correctly programmed 
EPROMs rather than consistently 
dead EPROMs. 

Another modification considered 
worthwhile is to increase the value of 
the .01pF capacitor connected to the 
program switch to 0O.1pF. The 
switches supplied were not high 
quality, with considerable contact 
bounce on releasing the depressed 
switch. This resulted in a second 50 
millisecond pulse being generated on 
switch release, and could result in 
chip damage (though not the cause of 
the problem of dead chips as 
discussed above). 

The increased capacitor value 
eliminates the switch bounce 
problem. (S.C., Carine WA). 


We do not have sufficient information 
on the Wizzard to say whether such an 
adaptation is possible. In most cases the 
simpler solution is to write a program 
from scratch for a particular machine. 

However, perhaps other users of the 
Wizzard are in a better position to 
consider your suggestion, and we would 
welcome contributions along the lines 
you suggest. 

The Wizzard games machine was 
reviewed in our October 1982 issue. 


PLAYMASTER 114: | have in my 
possession, in perfect working order, a 
Playmaster 114 program source, bought 
a number of years ago by my father (see 
EA Oct. 1965 and Sept. 1966). After pull- 
ing it, dusty from an attic, | now have 
it running; however, having grown up 
after the “valve era”, | have trouble 
interpreting the circuit, so | hope you can 
assist me. 

Firstly, can you tell me briefly how this 
receiver compares with modern ones, 
say the DX-100? Similar sensitivity? What? 
Would the digital readout for shortwave 
receivers be compatible with the 114, 
and if so, where exactly on the local 
oscillator should | connect it; and in the 
114 is the local oscillator frequency 
455kHz higher than the tuned signal 
frequency, as the article in Sept 1966 
doesn’t say, If not, can you tell me what 
it is? 

| know turning the clock back this far 
may be a tall order, but | hope you can 
help me. (J.V., Wahroonga, NSW). 


@ We have not performed comparison 
tests on either the Playmaster 114 tuner 
or the Realistic DX-100 but we would 
assume that both receiver designs would 
have roughly the same order of 
sensitivity. As far as bandwidth is 
concerned, the Playmaster tuner could 
be expected to have a wider bandwidth 
than the later solid state DX-100 and the 
distortion of both designs would 
probably be on a par. 

The local oscillator in the Playmaster 
114 followed normal practice in being 
455kHz above the tuned frequency. The 
most likely usable point of connection 
for the frequency readout circuitry 
would be to the triode grid of the 6AE8 
via a small capacitor of say 10pF. 


DWELL EXTENDER: | have some queries 
about electronic ignition systems that | 
would like answered, if possible, through 
your Information Centre. 

Firstly, congratulations on a_ fine 
magazine, one which | have been 
reading for about 15 years. Being both 
an electronics and car enthusiast.! have 
followed with interest the development 
of electronic ignition systems. 

| have constructed the dwell extender 
featured in the February 1970 edition 
and although it works once the motor is 


“Electronics Australia” provides the following 
services: 


PHOTOSTAT COPIES: $3 per project, or $6 
where a project spreads over multiple issues 
(price includes postage). Requests can be hand!- 
ed more speedily if projects are positively iden- 
tified, and if not accompanied by technical 
queries. We reserve the right to supply complete 
back issues instead of photostats, where these 
are available. 


CHASSIS DIAGRAMS: For the few projects 
which require a custom metal chassis (as distinct 
from standard cases) dyeline plans showing 
dimensions are normally available. $3 including 
postage. 

PC BOARD PATTERNS: High contrast, actual 
size transparencies: $3, including postage. 
Please specify positive or negative. 

PROJECT QUERIES: Members of our technical 
staff are not normally available to discuss in- 
dividual projects, either in person at our office, or 
by telephone. 

REPLIES BY POST: Limited to advice concerning 
projects published within the last three years. 


running, | cannot get the motor started 
using it. | have also built the August 1970 
CDI, eventually modifying it to your April 
1978 circuit incorporting a tachometer 
drive, and more recently your TAI 
system, eventually modifying it to MKII 
specifications. My “hotted” sports car 
seems to give better performance using 
the CDI system, possibly due to fouled 
plugs. 

In various journals | have seen 
advertisements for “reactive discharge 
ignition” systems originating from the 
UK. These units reportedly have all the 
advantages of both systems. 

There are also CDI circuits around with 
an inductor in series with the SCR anode 
(presumably to extend the spark time). | 
have also read of a rectifier being 
installed across the ignition coil primary 
with the same _ intention. Whilst | 
appreciate that you dislike commenting 
on other than your own circuits, | am 
confused and any comments would be 
apppreciated. 

A large Australian company has been 
advertising a Hall Effect unit to replace 
the contact points. The advertisement 
says to watch your magazine for details 
of TAI conversion. Can you tell me when 
these details are to be published? (R.P., 
Adelaide, SA). 


@ Your last question, regarding the Hall 
Effect unit to replace contact points, is 
answered in this issue on page 42. As far 
as “reactive discharge” ignition systems 
are concerned they are merely a 
transistorised ignition system with a 
fancy name. Sometimes they are also 
referred to as “inductive discharge” 
systems, to differentiate them from 
capacitor discharge systems. 

The likely reason for having an inductor 
in series with the anode of the SCR in 
CDI designs is to avoid the possibility of 


Electronics Australia Reader Service 


Charge $3. We cannot provide lengthy answers, 
undertake special research, or discuss design 
changes. Nor can we provide any information on 
commercial equipment. 


OTHER QUERIES: Technical queries outside the 
scope of ‘Replies by Post” or submitted without 
fee may be answered in the “Information Centre” 
pages, at the discretion of the Editor. 


COMPONENTS: We do not sell electronic com- 
ponents. Prices and specifications should be 
sought from advertisers or agents. 


BACK ISSUES: Available only until our stocks are 
exhausted. Within six months of publication, face 
value plus 30c for post and packing for each 
issue. Seven months and older, $3 (includes post 
and packing and storage fee). 


REMITTANCES: Must be negotiable in Australia 
and made payable to “Electronics Australia’. 
Where the exact charge may be in doubt, we 
recommend submitting an open cheque endorsed 
with a suitable limitation. 


ADDRESS: All requests to the Assistant Editor, 
“Electronics Australia", Box 163, Chippendale, 
2008. 


dv/dt switching when the inverter re- 
starts and applies voltage to the SCR. 


The diode across the coil in some 
designs may have been included to 
bypass the coil impedance during the 
charging of the storage capacitor and 
thus reduce charging time. 

We can only speculate as to why the 
dwell extender will not allow your car to 
start. Possibly the dwell time constant of 
the circuit is too short and will not allow 
sufficient spark duration to enable 
starting to occur. Thanks for the 
favourable comments on the magazine. 


SUB-WOOFER ENCLOSURE: | followed 
with much interest your articles on 
designing sub-woofer enclosures in 1981 
and ’82 and have recently purchased the 
kit offered by Jaycar Pty Ltd without the 
enclosure. It is concerning enclosure 
design that | have written to you. 

My application calls for an enclosure 
with restricted depth. This would mean 
that there would be insufficient distance 
to accommodate the 72mm vent as 
suggested in the enclosure design, with 
the appropriate clearance behind it (>1 
x diameter). According to Brian Davies’ 
article on this subject, published in your 
journal, reducing the length of tube by 
reducing the diameter of the port may 
increase air turbulence effects. 

For my application, then, | see three 
possibilities of overcoming this problem: 
1. Split the tube into two. shorter 
lengths. 

2. Bend the tube through 90°. 
3. Site the vent in another face. 

The first has the attraction that the vent 
holes can be easily hidden by the normal 
fabric facing over the speaker baffle 
board. My question is, is it possible to do 
this, or is one dependent upon a 
continuous length for a given diameter 

Continued on page 154 
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MULTI-PURPOSE LED 
FLASHER 


A really simple kit that can be 
used as a waming device. elect- 
ronic jewellery. etc, Cat K-2621 


DING DONG DOORBELL 
$4.50 


Welcome visitors to your home 
with this integrated circuit door- 
bell! Cat K-2622 


MORSE CODE TRAINER 
$4.50 


This simple oscillator circuit 
lets you leam Morse code the 
easy way! Cat K-2623 


UNIVERSAL TIMER... 
$5.50 


Use it as an egg timer. a dark- 
room timer, etc: in fact. it's gota 
lot of applications! Cat K-2624 


Ss LS 
We'll negotta 
tities 
bulk quan kits, oF 


... $2.95 


ELECTRONICS 


This is the top selling Fun Way Into Electronics Vol. 1 
that has proven that electronics can be fun. For the 
raw beginner, this book introduces 20 exciting 
projects that can be built by using a 
‘breadboard’ construction system - 
it's safe. Each project is fully illustrated so that 


WITH DICK SMITH’S 
FUNWAY 


INTO 


mistakes are virtually impossible 
This top-selling book is now into 
it's fourth printing proving just 
how popular it has been. Don't 


miss out! 


Cat B-2600 


unique 
no soldering, so 


Vol 1 KITS 


Kit to build 
projects 1-10 


You can build any of the first ten projects 


from ‘Fun Way Into Electronics’ with 
this kit. It even includes the base 


board on which you assemble the cir- 


cuits! Cat K-2600 


Kit to build 
projects 11-20 


$725 


This kit contains the slightly more 


specialised components which, to- 
gether with the components from kit 
1, will enable you to make any of the 


projects in the book. 
Cat K-2610 


i eins 


PARENTS PLEASE NOTE 


All Fun Way Into Electronics kits are battery powered so they are 
completely safe. Also, Fun Way Vol. 1 kits require no soldering. 


FUNWAY VOL. 2 20 MORE PROJECTS 


After mastering Fun Way Vol. 1 what better way to go than Vol. 2. In Vol. 2 you are 
introduced to printed circuit boards and soldering. Both are fully explained and 
illustrated and they give you the choise of making your own boards or buying 
ready made. The basic laws of electronics, plus chapters on component codes, 


‘6” 


assembly hints etc. are fully explained. .......... 00... e eee eee Cat. B-2605 


FUNWAY VOL 2 KITS FROM ‘2% 


ELECTRONIC DICE... 
4.95 


Throwing a dice is old hat: doit 
electronically! Simple circuit has 
other uses too. Cat K-2625 


MONOPHONIC ORGAN 


Easy to build. and easy to play! 
And it even has ‘vibrato’ — just 
like the big ones! Cat K-2626 


POCKET TRANSISTOR 
$7.95 


Simple to build. and it’s nice 
and small. Listening is so much 
more fun! Cat K-2627 


TOUCH SWITCH __.. 
$5.50 


One touch on. next touch off - 
or ‘on while touched’ Dozens 
of uses in the home Cat K-2628 


MOSQUITO REPELLER 
$4.95 


Do they really 4 
suggests they 3h 
for yourself. Cat-K 2629 


SIMPLE sia 4 


A useful little amplifier for all 
those projects needing audio 
amplification Cat K-2630 


WIRELESS MIC. $ 


A tiny transmitter that can be 
received on anyFM receiver A 
great little kit! Cat K-2631 


LIGHT ACTIVATED 
SWITCH $5.50 


Highly useful for alarms. night 
light switches. etc etc Sensitive 
and reliable Cat K-2632 


METAL/PIPE LOCATOR 
6.50 


A simple BFO circuit you can 
use to find metals, pipes. wiring. 
etc — maybe gold! Cat K-2633 


SOUND ACTIVATED 
SWITCH $6.95 


Picks up sound waves and trips a 
relay. Use as a telephone bell 
extender. too. Cat K-2634 


HOME/CAR BURGLAR 
$6.50 


Leam how burglar alarms work 
when you install your own! For 
home or car. Cat K-2635 


ELECTRONIC SIREN 
$4.95 


Great for alarm use — or where 
any warning is required. Good 
for kids toys. too! Cat K-2636 


DICK SMITH 
ELECTRONICS 


SEE PAGE 120 FOR ADDRESS DETAILS 


LED LEVEL DISPLAY 
$8.95 


This fascinating project shows 
you the audio level of any 
amplifier. Cat K-2637 


INTERCOM UNIT... 


. 
Communicate! Build this inter- 
com and talk between rooms. 
etc. Cat K-2638 


LED COUNTER 
MODULE 


Learn how digital circuits work 
by building a counter. Count 
slot car laps. etc. Cat K-2639 


SHORTWAVE RECEIVER 
$6.95 


Listen in to the exciting world 
of shortwave radio: amateurs, 
foreign countries! Cat K-2640 


A383/CT 


10 exciting new projects using integrated Circuits. 


At last - the latest addition to our incredibly popular ‘Fun @ 100 pages 


Way series. And this one gets right into the big time,using @ 10 brand new and exciting projects to build and use 
both digital and linear integrated circuits in a variety of @ Every project fully explained with printed circuit 


projects. layouts, etc. 


Yes, there are still projects for the beginner—and there are @ Especially written to suit all ages 


projects for the more advanced. And we're sure you'll find and experience levels. 
the projects even more satisfying, more fun both to build 


$6°5 
and use. Cat B-2610 ONLY 


Plus, like the other ‘Fun Way books, special cut-out labels 


to give your projects a real professional finish. Schools, Re-sellers, etc: 


We offer discounts to quantity(above 10) purchasers. Call 
Hurry! Get your copy now .. . ideal Christmas gift. our wholesale division on (02) 888 3200 


ITS FROM 
$795 
ree vases $7.95 


multi-purpose project for the 

‘lights on’ waming, ‘door 
nn’ waming, plus a burglar 
rm flasher. Cat K-2660 


eos N WAY 


INTO ELECTRONICS 


@ 10 exciting projects including a mini ; 
Synthesizer, Night Cricket, Stereo Amplifier 
and Combination Time & Lock Suxtch. 


@ Ma f mformation - } w | 
Renee Ss 1 9g 95 ° PLUS presited lel ad de car projects aig 
seaeeaeasn s a pi ESSHIONA Nish, 
‘abartel of fun to play. And you 
1't risk losing your shirt like on 
real thing. Cat K-2662 


stralia’s national game — now 
ie electronically because King 
2rge pennies are hard to get! 
 K-2661 


»cturnalis Stridulus 
yilidae 
an eeeee 2 99.95 


vaaa! That's a cricket to you. 
Je it in a dark room and it starts 
ping. Tum the light on and it 
ps. It’s infuriating! Cat K-2663 


ini Colour Organ 


anne es 912,95 


.e a disco — but battery operated 
it’s safe! Connect to your radio, 
> for a LED lightshow. 

it K-2664 


Light & Sound 
ween eee es 98.95 


Another multi-talented project. 
Sound effects, flashing lights — 
continuity tester, Morse code 
oscillator . . . it’s got the lot. 
Cat K-2665 


Combination Time Lock 
Switch 


woneeeeet 912.95 


Make it into a game .. . or use it as 
areal alarm component. It's that 
good! Just try getting into this 
one without setting off the alarm. 
Cat K-2666 


Mini Stereo Amplifier 
wn eeeee22 914.95 


Just the shot for ‘Walkie’ stereo — 
now you can listen to it in,your 
bedroom through speakers! Or 
make yourself a PA amplifier. 
Cat K-2667 


Binary Bingo 
wneeeeees2 919.95 


Agame of skill and reaction time — 
and a valuable teaching aid! It 
might sound pretty simple to play 
—but try it and see! Cat K-2668 


Mini Synth 

weeeeeee2 919.95 
Wow! A real musical synthesiser, 
with decay, frequency doubling & 
halving, tremolo . . . unique circuit 
uses YOU as the note generator! 

Cat K-2669 


A647/LL 


to achieve the appropriate box tuning? 
The second choice has a_ similar 
advantage but | do not have any design 
principles on which to work. 

The third suggestion poses some other 
difficulties in relation to siting the box 
within the area intended. Specifically the 
port hole will obviously require some 
clearance on its outer end to clear 
walls/floor, etc. Would the same 
requirements as occur on the interior 
end of the tube (ie=1 x diameter) also 
prevail for its outer end? This dimension 
will obviously control the size of a plinth, 


should the port be sited in the base of 


the speaker. 

| would be grateful for any assistance 
or further suggestions you can provide 
me with and for this | would like to offer 
my thanks in advance. | have much 
enjoyed your articles in this series and 
also on improving the sound quality of 
electronic organs. | would like to suggest 
another article in the vein of the latter: 
practical suggestions on making the 
accoustically “dead” environment in the 
home into an acceptably “live” one. 
(C.L., Glen Waverley, VIC.) 


@ Any one of your three suggestions 
could be satisfactory, provided you can 
actually tune the box to the correct 
frequency. The easiest course would be 
to put the vent on another face of the 
enclosure. We would assume that the 


BEST ELECTRONICS SOURCES 
WIRELESS TELEPHONES 


outer end of the vent would also have to 
be unrestricted. 

Your suggestion on an article on 
domestic acoustics. is an interesting one 
although many homes have a different 
problem in that the listening room is too 
“live” due to the hard reflecting surfaces 
of large windows and unadorned floors 


‘and walls 


RF EXPOSURE: | have. come across the 
terms 0.4W/kg (sometimes -0.4W/kg ') 
and 100Wm ”’ in connections with 
continuous exposures to radio 
frequencies in the range 30MHz to 
30GHz. This presumably refers to 
incident radiation absorbed by the body 
so that 0.4W/kg indicates an absorption 
of 28W for an average man. | understand 
that these figures suggest limits to 
absorption for people exposed to such 
radiation. 

| would be grateful for technical 
information as to how these figures or 
limits might relate to actual practice. For 
example, are there exposure limits set 
for technicians working in situations 
where such radiation may apply — in TV 
broadcasting stations, for example? And, 
if so, how is. the broadcast power (peak 
output power?) related to the suggested 
limits stated above. 

My query really arose from technicians 
servicing equipment such as_ radar 
installations used in World War Il for 


CORDLESS 


PORTABLE FACSIMILES & 
MICRO COMPUTERS 


50-300 Km Long Distance VHF Mobile/Portable 


Wireless Telephones. 


Cordless/Handy Phone & Citizen Band (CB) 


200/400 channels Radios. 


Amateur Communication Equipments 
(Yaesu/Ilcom/Kenwood) & Antennas. 
Portable Facsimile Transceiver, Transmit 
& Receive Documents/Pictures Through 


Normal Telephone. 


TS-430S 


Business/Home Entertainment Microcomputer 
Best Software/Hardware Support, Fully 


Compatible with Apple Il, CP/M. 


@ Car Driving Computers, Automobile/Marine 


Electronic Accessories. 


All item are ex-stock and prompt 


delivery. For more details, please 


call, telex or write to: 


7 
Airmail Order Available | 


at Best Export Price 
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PORT-A-FAX 


LONG RANGE 
TELEPHONE 


AMATEUR (HF/SSB) RADIOS 


PORTABLE 
FACSIMILE 
BY PHONE 


coastal defence. The power output of 
equipment used, according to Denis 
Taylor in “Introduction to Radar and 
Radar Techniques”, was about 200kW 
(some IMW) with a frequency of 
200MHz and pulse repetition frequency 
of 1/25 sec. Antennas consisted of an 
array some 20ft long, consisting of 
multiple dipoles. According to my 
informant these antennae were serviced 
while in operation. i 

With these powers would technicians 
have been subject to absorption in 
excess of the limits above? My informant, 
in the absence of any measurements of 
field strength, states that sparks could be 
drawn from a wire fence some hundreds 
of yards in front of the antennae. (C.M., 
Mosman Park, WA) 


@ We published an article entitlec’ 
“Microwaves: a health hazard” in tg 
October 1981 issue. This gave safe 
exposure limits for microwaces of 
ImW/cm? as the evolving US standard 
and 10uW/cm? as the Russian standard. 
We have also seen the same figures of 
0.4W/kg of body weight quoted in a 
paper delivered by Arthur W. Guy, PhD, 
Dept of Rehabilitation, University of 
Washington. By any standard, the 
technicians concerned were almost 
certainly exposed to very dangereous 
levels of radiation. Photostats of our 
article are available at $3.00. @ 


LONG DISTANCE WIRELESS 
MOBILE/ 

PORTABLE 

TELEPHONE 


VHF/UHF 
PORTABLE 
MOBILE 
TRANSCEIVER 


TR-9130 


LOW COST 
MICROCOMPUTER 
MEMORY 
64K TO 256K 
FULL 
SOFTWARE 
HARDWARE 
SUPPORT 


ies] TECHTRON ENGINEERS CO PTE LTD 


10, Anson Road, #02-97A,1st Floor, International Plaza, 
Singapore 0207. Republic of Singapore. 

Cable: ‘MICSYSTEMS’ SINGAPORE 

Tel: 2209442/2237618 Telex: RS 20067 MITECH 
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NEW! 
LOW COST SWITCHERS 


Here is a range of switching power supplies for the 
budget conscious user. They are designed especially 
for micro to medium computer systems and use a 
series flyback design to provide multiple outputs. 


Max. power 
output 


40 Watt $60 


Model 
HSC40-20 


Outputs 
5V 3A, 12V 2.5A 


Price 
open 
frame 
HSC40-31 5V 2.5A, 12V 2A, -—12V 
0.25A open 
frame 40 Watt $60 


HSC55-41 
HSC75-32 


5V 6A, —5V 0.5A, 12V 
2.5A, —12V 0.5A 

5V 3A, 24V 2.2A, —12V 
0.2A 


enclosed 55 Watt $80 


open 
frame 75 Watt $95 
HSC125-40 5V 10A, 12V 3.5A, —12V 

0.5A separate 12V 2.5A enclosed 125 


Watt $150 


*Short circuit protection 

*Over power protection 

*Input surge protection 

*90-130V or 180-260VAC user selectable 
*Input frequency 40-440 Hz 

*Overvoltage protection 


ALL PRICES PLUS SALES TAX AND FREIGHT. 
DELIVERY FROM STOCK 


AIUMITEX 


- ELECTRONICS 
A DIVISION OF "WEERLEC EDN austria Pty. LimiteD 


Suite 104/11 Spring Street, 
Chatswood 2067. 


Telephone 02-411 1323 
Telex AA 20149 Attn ST-18 


LE, CHAPMAN 


122 PITT ROAD, NTH CURL CURL. 
MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099. 
TELEPHONE 93-1848. 


SUPER SPECIAL 
GRAMO MOTOR 
AND PICKUP 


5-78 includes 
cartridge and 
stylus turnover 


$12 


P&P NSW $2.75 
INTERSTATE $4.20 
WA, NT $5.20 


SUPER SPECIAL 
FM STEREO KITS 


Sets of 3 modules includes FM tuner decoder 
and if detector. Circuit diagram supplied. 


ONLY $22 PP s1.40 


Send stamped envelope for copy of Elec- 
tronics Australia magazine review of the units. 


SUPER SPECIAL 


SPEAKER SYSTEMS 30 Watt RMS each. 
Size 19 x 11 in x 6% 
$58 pair 


PP, NSW $7, interstate $11, WA, NT $14 


TRANSISTORS AD161-162 $1 pair 
100 mixed Capacitors, fresh stock, ail 
handy values $2 

. AD149 $2 pair 
100 mixed resistors, handy values $2 


BSR DELUXaccorp prayer 


11 INCH TURNTABLE. CUING DEVICF 
SHIELDED MOTOR. MAGNETIC CARTRIDGE 


7&P NSW — $4.50; INT — $5.50 


SPEAKERS 2'4 INCH 


MSP SPEAKERS 
8 INCH DUAL CONE 15 OHM 
si 8 WATT 
$5 a) inreperare ae 
WA, TAS, NT, $4. 
DUAL VU METER $3 
i #4 a ah 


es 


~ CLOCK MODULE 


CIRCUIT 

DIAGRAM 
SUPPLIED PP $1.20 
including transformer and touch micro 
switches to suit. $5.50 


SLIDE POTS 
Y2 meg dual 

1 meg dual 

2 meg dual 
25K dual 

250K dual 

1K dual 

50K single 
250K single 
10K single 
250K dual slide 


50 cents 
50 cents 
50 cents 
50 cents 
50 cents 
50 cents 
30 cents 
30 cents 
30 cents 
50 cents 


TV COLOUR POWER 
SUPPLY BOARDS 


KRIESLER $25 


P-P NSW $2.80 INTERSTATE $3.60 WA, 
NT $6 


TUNING CAPACITORS 3 GANG $2 
POTS ROTARY 


100K Switch 

50K Double Pole Switch 
7.500 

10K Switch 


10K Min Pots 
50/ohm 
“2 of 1 Meg Switch 
%2 1 meg dual Concentric tapped at 100K $1 
2 meg ganged double pole switch $1 
1.5 meg dual ganged 50c 
2 meg ganged log 
1 meg dual ganged 
‘2 meg dual ganged LIN 
25K. 50K dual ganged Concentric 
double switch 
200K single line 
20K wire wound 
dual log 10K 
100K dual ganged linear pots 
10K sub min log pots 
250K ganged pots 
25K lin ganged pots 


SPECIAL 
MAGNAVOX SPEAKERS 


10-inch, 20 watts, RMS 
8 or 15 ohm 


P&P NSW $2.50, INTERSTATE $3.60, WA, NT 
$5.00 


speciat MICROPHONE 


Famous Piezo 
Dynamic DX-75 


$10 


P&P $1.40 
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FOR SALE 


VZ-200 SOFTWARE: 8K Programs: 
Lottoselector, Race horse selector, Metric 
conversions. 24K goldmine adventure. $5 
per game. 2 for $9. 3 for $12. 4 for $14. 
Free Two-up game with each purchase of 2 
or more programs. Post free in Australia. 
Leon Young Software Co. P.O. Box 265 
Bunbury WA 6230. 


SUPER 80: Disassembler $9. Siemens 
Teleprinter $60 & $90. Vowels, 93 Park Dv, 
Parkville, 3052. 


WIND DRIVEN GENERATORS: Solar Panels, 
Inverters, Fluorescent Lighting. For 
information: Pioneer Wind & Solar, 19 
Balowrie St., Yowie Bay NSW 2228. 


EL GRAPHIX: Upper/Lower case Graphics Kit 
4 for the Super-80 Computer. Full Upper 
and lower case characters @ 160 versatile 
graphics characters @ 9 new _ monitor 
commands @ Graphics subroutines built in 
@ Centronics AND RS 232 routines built in 
@ VDU page Dump/VDU shift/rotate/fill 
routines @ Complete Kit only $55.50 inc 
p/p @ Upgrade Kits 1, 2 or 3 only $25.00 
inc p/p @ Even upgrade Dicks “Deluxe” Kit 
$27.50 inc p/p. El Graphix PO Box 278 
Croydon 3136 Victoria Phone (03) 725 
9842 (after 7 pm) 


CIRCUIT BOARD MATERIALS: Including 
copper clad epoxy glass board 1 oz single 
and double sided. Teflon double sided 
board. Riston coated negative acting board, 
cut to size. Riston developer, 3M Scotchcal 
film and developer. Marking Pens Etc. 
Australian Printer Circuits P/L, 73B Osborne 
Ave, Springvale. Phone 547 6860. 


PACKET RADIO IS HERE: 200 Baud with error 
correction. Use your computer for QSO's, 
transfer blocks of memory or disk files. 
Program written for Tandy model 1 and 3 and 
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EA marketplace EA marketplace 


System 80. Source code convertible for 
other Z80 computers. All this is 
“Synchronous Packet Using The Software 
Approach” by Robert Richardson. 220 
pages. $28.00 + $3.00 P & P. 2SSD disks 
also available for $15.00 each postpaid. 
Circuits and boards available for Simple 
Mod/Demond and Computer Interface Unit. 
Some copies of the disassembled series in 
stock. Morse, RTTY and ASCII from your 
computer without costing a_ kilobuck. 
Northern Digital, PO Box 333, Charlestown, 
2290. (049) 43 8981. 


““RISTON’’: Negative resist PCB material. 
Write for information sheet, Kalex, Box 174, 
Heidelberg, 3084. 


SUPER 80 SOFTWARE: ASSEM- 
BLER/EDITOR. General purpose text editor 
and Zilog mnemonic assembler program to 
run on any size SUPER 80. Includes 18 
page instruction manual. $35.45. Fully 
proportional (analog) dual JOYSTICKS with 
four push buttons for real time games with 
Assembly manual. Interface program and 
demo game. KIT $39.95 (game on tape 
$10). MONITOR V1.2 and V2.2 Original 
source listings of two versions of Super 80 
Monitor program with comments. Great for 
learning machine code. $11.95 each. REAL- 
TIME GAMES: Snake, Smart bomb, and 
Invaders. Three games on cassette for 


C$ Radio Pty Ltd 


Tel. (02) 587 3491 


IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 


SELLS EVERY PCB & FRONT PANEL 
published in EA and ETI 
651 Forest Road Bexley 2207 


AUSTRALIA 


RING FOR INSTANT PRICES 
24 HOUR TURNAROUND SERVICE 


Next month in Electronics Australia* * 


New direct-connect modem 


Coming next month, our new direct-connect modem 
project offers switch-selectable 300 and 1200 baud 
operation, auto-dialing and auto-answer features, and can 
be used with both the CCITT (Australia) and Bell (United 
States) standards. 


Remote control for Touch-lamp Dimmer 


If you want the convenience of infrared remote control 
for your Touch Lamp Dimmer, this is the unit for you. The 
circuit adds directly to the Touch Lamp Dimmer and has a 
range of around 15 metres. 
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** Although these articles have been prepared for publication, 
circumstances may change the final content. However, we will 
make every attempt to include the articles featured here. 


PLUS: Ignition killer for cars @ Sprinkler controller @ Telecom’s mobile telephone system 


DISPLAY ADVERTS IN MARKETPLACE 
are available in sizes from a minimum of 
2cm x 1 col rated at $15 for a col cm. 


CLASSIFIED RATES $3.60 for 40 letters 
or part thereof per insertion payable in 


advance. Minimum 80 letters. 


CLOSING DATE is six weeks prior to the 
on-sale date. Issues are on sale the first 
Wednesday of each month. 


$14.95. “THINKER* games tape — includes 
Othello, Life, and 3-D Nought & Crosses 
$14.95. Blank C-10 COMPUTER TAPES 
good quality $1.50 ea (7 for $10.00). Write 
to: Pelatronics, PO Box 807, Toowong, Q. 
4066. Include $2 P&P. 


UV LIGHT BOX: Commercial and hobbyi 
types available. See Advertisement on pay. 
101. Kalex, phone (03) 458 2976. 


PCB ETCH TANK: Commercial and hobbyist 
types. See advertisement on page 101. 
Kalex, phone (03) 458 2976. 


SPECTRUM SOFTWARE: UK and Aust. 
bargain prices. Also custom programming 
service. Send SAE for details. Softpac 
Enterprises, 109 Kennedy St, Sth Hedland 
WA 6722. 


READER SERVICE 


BUILD YOUR OWN: Microcomputer circuits 
using Z80 chip at lowest possible cost. Full 
details and circuits in easy to read book with 
monitor PROM able to run hex keypad & 8 
digit LED display. Book & monitor PROM 
$30. RKO Electronics, PO Box 219, 
Springvale 3171. 


COMPUTER CLINIC: Repairs and sevices 
Tandy, Commodore, Apple, System 80, 
Microbee, Osborne, etc, disk drives and 
printers. Bankcard. (07) 269 8573. PO Box 
68, Aspley, Qld 4034. 


136 VICTORIA RD, MARRICKVILLE, NSW 2204 
PHONE 51 3845 


GENUINE FACTORY PRICES 


Rugged top quality Aust made brand new bargains — all with factory warranty 

Cone Type VICoil Reson Hz FreqHz WattsRms PriceEaor 2 for 
Ribbed surround 8 or 15 Ohms 50-8000 30 $36.500r $69.00 
Twin cone 8 or 15 Ohms 50-15000 30 $38.500r $71.00 
Foam surround 8 Ohms 30-4000 $42.500r $80.00 
Straight surround 8 or 15 Ohms $69.00 0r $132.00 
Straight surround 8 or 15 Ohms $89.00 or $170.00 
Hi-Fi 8 or 15 Ohms 30-4000 $69.00 or $132.00 


NEW ECONOMY RANGE 


8 Ohms 40-4000 
8 Ohms 40-4000 
8 Ohms 30-4000 
8 Ohms 60-8000 

Rugged paper 8 Ohms 60-8000 $18.500r $34.00 

Rugged paper 8 Ohms 50-6000 $22.750r $42.50 
Pack — Postage add for one 25/30cm model NSW $3.50. Interstate $5. For two 25/30cm models NSW $5. 
Interstate $7. For one 38cm model NSW $4.00. Interstate $6.00. For two 38cm models NSW $7. Interstate $8.50. 


* Sup PER SCOOP * sailed BRIDGE eee 


MAGNAVOX 6W HI-FI WOOFER 35 AMP 


$3.75 P-P 75c 
8 ohm 20 watt @ Freq respon 50-6500Hz. Reson 
45Hz. Rolled foam surround @ High compliance 


suspension @ Barium ferrite magnet @ Excellent 
linearity at high power (ideal mid-range in systems 


to 65wrms). 
P-P NSW $2.75 


§ i 2.9 5 INTERSTATE $4.50 


(Normal factory price in 100 lots $18 each). 


STEP DOWN TRANSFORMER 
240VAC to 115VAC 500VA 
APPROVED. DOUBLE WOUND. FUSE PROTECTED 


$29.9; 


TRANSMITTING 


REGULATORS '® |... RANSISTOR 


7805 + 5V. 7905 — 5V 1A 
TO-60 8 12W. GOLD PLATED. 
050 pr $1.50 


10 MIXED $6.50 P.P. $1.50 2 FOR 


4 SPEED GEARED MOTOR 
$37.50 


P.P. NSW $4.50 
INTERSTATE $7.50 ¢ 


SPEEDS CALCULATED WITH 12V APPLIED. 3000RPM DIRECT DRIVE. 105RPM, 19RPM, 4.5RPM THROUGH 
GEARS. CURRENT 5 AMPS. HT OUTPUT 450VDC. 60mA. ALL SHAFT DIA 4" 


$17.50o0r 
$21.700r 
$27.50 or 
$14.900r 


$33.30 
$41.00 
$52.00 
$28.00 


Foam surround 
Foam surround 
Foam Surround 
Rugged paper 


!KEEP IT COOL! 


EACH 


2$D200 = BU205 
TRANSISTOR 


NPN VCBO VCEO 700V 
1500V @ 
@ 2.5 AMPS 


4 For $3.75 P-P 75¢ 


POWER 


TRANSISTORS 
140V 20AMP 


S MJ15004 PNP 


:90 P-P $1 


P-P NSW $7.50 
SA, Q, V, T $11.50 
WA, NT $15.50 


MANY MORE PROJECTS 


SEC.V. 
0-18V 
26-0-26V 


18V6 iNPuT 


12V HIGH POWER 


os. ALARM SIREN 


WARBLER TONE. at 1 METRE. 
S21 PP NSW $2. 
295 INTERSTATE $2.85 


INDOOR/OUTDOOR 
IDEAL FOR CAR, HOME, BOAT ETC. 

15 X 23CM. (6" X 9” WOOFER. 2%” MIDRANGE. 2” TWEETER.) 
100W. MAX. 35 W.R.MS. 4-8 OHMS. 


150 - © - 150 REQ. 60-20,000 HZ. ROLLED FOAM SURROUND 
VOLTS DC OVER. CHUNKY 570G. FERRITE MAGNET SUPERSOUNDSOUNDSUPER 


$6.1 Sep 994% ~ $64", 


P-P $1.50 
P-P NSW $2.50 GRILLES P-P NSW $3.50 


ASTER INSTRUMENTS TOP QUALITY 
Hf FLUSH MOUNT PANEL METER INTERSTATE $3 $5 INTERSTATE $4.50 


TRIAXIAL 3-WAY 


HI-POWER CAR SPEAKERS 


PROUD TO BE 
AUSTRALIAN 


ELECTRONICS CENTRE 


HIGH GRADE 
POTTER AND 
BRUMFIELD 


Me S3.50 


P-P 95c 


KU series @® 240 VAC 50Hz 
operation @ 3 sets of 240V 10 amp 
change over contacts @ perspex 
cover and mounting base included @ 
size 50mm x 37mm x 35mm ®@ ex- 
computer @ as new condition. At less 
than % of the normal price. 


240V SO0Hz 5 AMP 


MAINS FILTER 
$9°° 


Professional Quality. ; 
Ex-computer. a 


Also ideal audio gear, receivers, etc. 


P-P $1.50 


EX-COMPUTER FAN MOTORS 


4” sq 230V and 115V 50/60Hz 
3” sq 115V 50/60Hz 


EXCELLENT WORKING ORDER GUARANTEED 


Amps @ Power Supplies @ Electronic Equipment will 
operate far more efficiently @ Imp protected @ 


$8.95 EA 


P.P. NSW $2.50 
INTERSTATE $3.50 


A1_ QUALITY 
TRANSISTORS 


SSP = 2N3055 
10 FOR $6. P-P $1.50 
DIODE IN 4004. 90 FOR $2.50 


3, TRANSISTORS | 


BD135 NPN. 45V, 1A, 8W 


QMO ror $laos p> 51 


C-CORE TRANSFORMERS © Low noise @ HicH 


EFFICIENCY FOR THE COMPUTER ® POWER SUPPLY @ AND 


ONE PRICE 


$31 295 ea 


ADD P-POST: NSW $3.50. 
V, Q, SA, T $4.50. 
WA, NT $5.50 


AMPS 


RED 
ROTATING 
DISTRESS 

BEACON 


12 VOLT 2A 


Ideal for Car, Truck, Boat. 
Also Disco. 


$6.95 P-P 75¢ 
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An interview with Barry Designing Rhythm recorders PRE Beek om A May p22 
Jones.............. Jun p29 Generatore (PE 4 Nov p84 Hifi sound but lofi ears: An 
Australian heart pacemakers Jun p32 Across the Pacific by exasperating human 
How to obtain better TV Helicopter . Dec p28 problem............. dun pa4 
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reception Pt 2. Jul p82 Teac synthesised AM/FM Albums on compact disc... Nov p38 
Thermal shock Aug p12 TUNER. cc 3 sae Jan p38 Home video cameras... .. Dec p12 
A flight on the nasa Technics way; smallest RQ- r 
observatory Aug p20 SJ1 portable player Feb p41 The Serviceman 
Aircraft design . Aug p26 Meridian M3 interactive A tale of two Sanyos: Same 
How to obtain better TV system . Mar p36 symptoms, different fault. Jan p68 
reception Pt 3.. Aug p100 Technics SL- Q20 automatic Catching the set that 
Electronic fuel injection Sep p14 turntable Apr p44 bounces — With dignity... Feb p74 
Constructional +12V 50V/5A power supply... . Jul = p62 2/PS/56 
é 4% digit LCD event counter . Jul p66 ‘7/CL/36 
Remote infrared TV sound control Jan p40 6/CTV/6 Fridge alarm. Jul p90 3/MS/104 
Plugpack regulator. Jan p52 2/PS/53 Design and build a relay . Jul = p102 8/DT/129 
Playmaster Hifi AM tuner Pt 2. Jan p58 2/TU/51 Touch lamp timer Aug p52 2/PC/38 
The “led-head”’ lightchaser . Jan p72 3/MS/101 Video amplifier .., Aug p62 6/MS/10 
Transistor assisted ignition Feb p44 3/TI/17 2MHz 4% digit frequency mister. i Aug p78 7/F/32 
Optoelectronic trigger Feb p56 3/TV/18 Electronic wattmeter....... Sep p54 7/M/63 
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Analog fuel consumption meter Mar p42 3/AU/34 40-channel UHF transceiver Pt 2. Oct p79 3/TC/15 
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Stereo simulator. Apr p48 1/MS/26 Breakerless ignition for your car.... Dec p42 3/TI/19 
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Balanced 8-channel master 1 mixer Apr p74 1/MX/16 VK powermate Dec p62 2/PS/58 
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Pt 2 May p66 1/MX/17 Compuvoice for TRS- 80. eee eT Apr p92 2/CC/81 
Alcohol breath tester......... May p82 3/MS/103 Memory expansion for the ZX-80... May p88 2/CC/82 
50V/5A power supply Pt 2....... Jun p56 2/PS/55 Centromics to RS-232C interface . Jul p96 2/CC/83 
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frequency meters...... Mar 
Burnout protector for 

ohmmeter ranges...... Mar 
Loudspeaker protection for 

high-power amps....... Mar 
Current limiting for the VK 

powermate........... Mar 
Analog multiplexer and op 

amp D-A converter..... Mar 
Model railway signal override 

system.............. Apr 
Power failure indicator.... Apr 


Cassette interface for the 
VIC-20 personal computer May 
Low-cost pushbutton 


sequential switch...... May 
Hold function for digital 

frequency meter....... May 
Low cost economy meter 

with km/I readout...... May 
Audio indicator for the heart 

rate monitor.......... Jun 
Updating the pools/lotto 

ce) (0) Jun 
Quiz game adjudicator... .. Jun 
Leading zero blanking for 

playmaster AM tuner.... Jun 
Extra RAM for the DREAM 

6802 microcomputer... . Jul 
Digital clock monitor with 

audible output......... Jul 


Composite video signal 
generator using NOR 


gates........ .. Jul 
Heavy-duty joystick for the 
VIC-20..... . Jul 


Reverse polarity protection 


circuit............ Jul 
Wide range low distortion 
_ Sweep oscillator....... Aug 
PCB pattern suggestion... Aug 
Modified light chaser gives 

cylon eye display...... Aug 
EPROM adapter for EA 

programmer.......... Aug 
Tachometers and CD ignition 

SYSTEMS. os as owe ees Aug 
Electronic detent circuit... Sep 
Mounting small speakers... Sep 
Battery indicator for small 

BORIS ces cre a eo es Sep 
Transient muting for 

preamplifier.......... Sep 
Regulated enlarger power 

supply . Sep 
Beeper for ‘the Super- -80. Sep 
Mains derived TTL clock. Sep 
Frequency doubler uses one 

comparator...... , O6t 
Glow plug driver for model. 

aeroplanes........ Oct 
IC sockets and double sided 

BOARS)... 2 kies wi euis Hex Oct 
Wide range capacitance 

meter... .. .. Oct 
Flame detector circuit 
_ controls booster fans.... Oct 
Dual trace CRO adapters... Nov 
Effective joystick. . ... Nov 
Improving the solenoid... Nov 
NiCd charger..... ... Dec 
Stereo sound for TV...... Dec 
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Notes & Errata 


Compuvoice (October 1982, 
2/CC/75)............ Jan 
Fluorescent light starter 
(October 1982, 2/PC/33) Jan 
Ultrasonic rule (August 


1982, 3/MS/94)....... Feb 
Fluorescent starter (October 
1982, 2/PC/33)....... Feb 


EPROM programmer hex 

display (January 1983, 

CDI page 79)......... Mar 
Super-80 chunky graphics 

(January 1983, 2/CC/79) Apr 
Car computer (August 1982, 

S/AU/31)............ Jun 
Optoelectronic trigger 

(February 1983, 3/TI/18) Jul 
TV CRO adapter (May 1980, 


7CO/B1) 0 ee Jul 
Electric fence (September 
1982, 3/MS/95)....... Oct 


LCD 4%-digit event counter 

(July 1983, 7/CL/36)... Oct 
Electronic wattmeter 

(September 1983, 

TIMIGS)i6 = cscene goa a 3 Nov 
Six decade capacitance 

meter (October 1983, CDI 

page 70).......... Nov 
Absolute value amplifier 

(September 1983, 

8/DT/130)....... .. Nov 
50V/5A laboratory power 

supply (June 1983, 

2/PS/55).. . 
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Electronic equipment now plays an important 
role in almost every field of human endeavour. 
And every day, more and more electronic 
equipment is ‘going digital’. Even professional 
engineers and technicians find it hard to keep 
pace. In order to understand new 
developments, you need a good grounding in 
basic digital concepts, and An Introduction to 
Digital Electronics can give you that grounding. 
Tens of thousands of people — engineers, 
technicians, students and hobbyists — have us- 
ed the previous editions of this book to find out 
what the digital revolutions is all about. The 
fourth edition has been aa and expanded, 


to make it of even 


greater value. 


Available from ‘Electronics Australia’, 


57 


Regent St, Chippendale. PRICE $4.50 OR by 
mail order from ‘Electronics Australia”, PO Box 


163, pode cctere 2008. PRICE $5.40. 
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EA Magazine Holders 


The binders and magazine holders are available 
over the counter from Electronics Australia. 57 


Regent Street. Sudney. NSW 
binders, $4.50 holders 


Mail orders should be sent to Electronics 


Australia. PO Box 163. Chippendale. NSW 2008 


postage are 
Price. $5.10 


Holders: $5.50 NSW; $5.60 other states: or six for $29.00 


Prices including 


NSW; $31.50 other states, $A33.00 NZ 


Binders: $7.00 NSW; $8.50 other states: or six for $33.00 
NSW; $36.00 other states, $437.00 NZ. 


EA PC BOARDS AND FRONT PANELS 


Some readers have problems obtaining PC boards and tront panels for projects. Many of 
our advertisers sell these items and their advertisements should be checked in the first 
instance. Failing that, below is a list of firms which produce or sell PC boards and front 


panels. 


NSW 

Dick Smith Electronics, 
125 York Street, 
Sydney, 2000 
Telephone 290 3377. 
DSE also has branches 
and resellers throughout 
Australia. 


Jaycar Electronics 
117 York Street, 
Sydney 2000. 
Telephone 29 2098. 


115-117 Parramatta Road, 


Concord, 2137. 
Telephone 745 3077 


Radio Despatch Service, 
869 George Street, 
Sydney 2000 

Telephone 211 0816 


RCS Radio Pty Ltd, 
651 Forest Road, 
Bexley, NSW 2207 
Telephone: 587 3491 


vic. 

Rod Irving Electronics, 
425 High Street, 
Northcote, 3070. 
Telephone 489 8131. 


48 A'Beckett Street, 
Melbourne 3001. 
Telephone 347 7917 
347 9251. 


Kalextronics, 

101 Burgundy Street, 
Heidelberg 3084. 
Telephone 743 1011. 


Shop 11, 

Regional Shopping Centre, 
Melton 3338. 

Telephone 743 1011. 


Sunbury Printed Circuits, 
Lot 14, Factory 3, 
MacDougal Road, 
Sunbury 3429. 

Telephone 744 2714 


SUBSCRIPTION SERVICE 


con a4 
, 7 Austrolia 


WA 
Altronics, 


105 Stirling Street, 
Perth 6000. 
Telephone 328 1599. 


Jemal Products, 

5 Forge Street, 

Kewdale, 6105 
Telephone (09) 451 8726 


N.Z. 

Marday Services, 
PO Box 19 189, 
Avondale, Auckland. 


Mini Tech Manufacturing 
Co Ltd, 

PO Box 9194, 

Newmarket. 


Printed Circuits Limited, 
PO Box 4248, 
Christchurch. 


Subscription Rates 
$29.00 per year 
within Australia 
$31.00 per year 
elsewhere 


Make sure you receive every copy of the magazine by ordering it from your newsagent or the publisher 
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The first choice 
is Sharp Stereo Video 


We used to think of video 
something separate from 


ogether to create the audio/ 
isual entertainment centre. 


Two-channel home videos 
ecord and playback with 
tereo sound. They have been 
esigned from the outset to 
ntegrate with your stereo 
system. You simply connect 
e audio output of the video 
o your amplifier, the same 
ay you'd connect a cassette 
layer. Arrange your speakers, 
one each side of your TV set, 
and you're ready to enjoy 
dynamic stereo video. 

It’s like having a stereo 
cinema in your living room. 


SHARP VC-386 — 
ordable Brilliance 


.. The features are 
dvanced, the operation is 


Video search at 10 x 
ard and reverse, noiseless 


Copyright may exist in Material 
*Dolby is a registered trademark 


We put you a step ahead | 
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A limitless learning environment , 
for children to give them the Congres 


and services for you. 


Educational Edge. Texas INSTRUMENTS 


TEX10086B 


